u 


N 


■t-rvir 
.v.jcT?' 


sS'i 


J 


• »•  H 


•V  » 


educahnb 


\: 


kAXj 


..4V.-( 


-rrrrrwTiTP 


■>r#i 


i"'  -^"'j  ''■ 


V 


'.v'i--'; 


I/':  4: 


DEFENSE  ACQUISITION 
UNIVERSITY 
ARMY  LOCISTICS 
MANAGEMENT  iCOLLEGE 

Approved  for'public  release:  Distribution  is  unlimited 


ARMY  MANAGEMENT 
ENGINEERING  COLLEGE 
HISTORICALLY  BLACK 
COLLEGES  & UNIVERSITIES 


MARCH-APRIL  1993 
PB  70-93-2 

Acting  Assistant  Secretary 
of  the  Army 

(Research,  Development 

and  Acquisition) 

GEORGE  E.  DAUSMAN 

Commanding  General 

U.S.  Army  Materiel  Command 

GEN  JIMMY  D.  ROSS 

EDITORIAL  ADVISORY 
BOARD  MEMBERS 

GEORGE  E.  DAUSMAN 

Acting  Chairman,  Editorial  Advisory  Board 

LTG  WILLIAM  H.  FORSTER 

Director  of 

Acquisition  Career  Management 

LTG  LEO  J.  PIGATY 

Deputy  Commanding  General 

U.S.  Army  Materiel  Command 

MG  FRED  A.  GORDEN 

Assistant  DCSPER 

MG  RICHARD  T.  TRAVIS 

Commanding  General 
U.S.  Army  Medical  R&D  Command 

GEORGE  T.  SINGLEY,  III 

Deputy  Assistant  Secretary 

for  Research  & Technology 

Office  of  the  ASA(RDA) 

DR.  ROBERT  B.  OSWALD 

Director  of  R&D 

U.S.  Army  Corps  of  Engineers 

HARVEY  L.  BLEICHER 

Editor-in-Chief 

Executive  Secretary 

Editorial  Advisory  Board 

EDITORIAL  STAFF 

HARVEY  L.  BLEICHER 

Editor-in-Chief 

MELODY  B.  RATKUS 

Managing  Editor 

DEBRA  L.  FISCHER 

Assistant  Editor 

Army  RD&A  Bulletin  (ISSN  0892-8657)  is  published  bimonthly 
by  the  Army  Acquisition  Corps  Proponency  Office.  Articles 
reflect  views  of  the  authors  and  should  not  be  interpreted  as 
official  opinion  of  the  Department  of  the  Army  or  any  branch, 
command,  or  agency  of  the  Army.  The  purpose  is  to  instruct 
members  of  the  RD&A  community  relative  to  RD&A  processes, 
procedures,  techniques  and  management  philosophy  and  to 
disseminate  other  information  pertinent  to  the  professional 
development  of  the  RD&A  community.  Private  subscriptions 
and  rates  are  available  from  the  Superintendent  of  Documents. 
U.S.  Government  Printing  Office,  Washington,  DC  20402  or 
(202)783-3238.  Second  class  official  postage  paid  at  Fort  Belvoir, 
VA  and  additional  offices.  POSTMASTER:  Send  address 
changes  to  Editor,  Army  RD&A  Bulletin,  Building  201,  Stop 
889,  Fort  Belvoir,  VA  22060-5889.  Articles  may  be  reprinted 
if  credit  is  given  to  Army  RD&A  Bulletin  and  the  author.  Un- 
less otherwise  indicated,  all  photographs  are  from  U.S.  Army 
sources.  Approved  for  public  release;  Distribution  is  unlimited. 


This  medium  is  approved  for  the  official  dissemination  of  material 
designed  to  keep  individuals  within  the  Army  knowledgeable  of 
current  and  emerging  developments  within  their  areas  of  exper- 
tise for  the  purpose  of  enhancing  their  professional  development. 

By  order  of  the  Secretary  of  the  Army: 

GORDON  R.  SULLIVAN 
General,  United  States  Army 
Chief  of  Stall 

Official; 

MILTON  H.  HAMILTON 
Administrative  Assistant  to  the 
Secretary  of  the  Army 
03497 


Research 

Development 

Acquisition 


ARMV 


U L L E T I N 


Professional  Bulletin  of  the  RD&A  Community 


FEATURES 


The  Defense  Acquisition  University 

Frank  Sobieszczyk 1 

The  U.S.  Army  Logistics  Management  College 

LTC  Daniel  D.  Ziomek  and  Carolyn  Jones 4 

The  Army  Management  Engineering  College 

Mike  Swim,  Paul  Wagner  and  Hope  A.  Gardina 7 

Army  Plays  Major  Role  In  Supporting 
Black  Colleges  and  Minority  Institutions 

Dr.  Josie  Scales  and  Catherine  Kominos 11 

Welding  of  Composite  Materials 

Diane  S.  Kukich 14 

The  Army  Materiel  Command’s  New  Approach  to  Planning 

Cynthia  L.  Tootle 17 

Tri-Service  Reliance  in  Aviation  Test  and  Evaluation 

COL  Joseph  L.  Bergantz 19 

Protecting  the  U.S.  Technology  Lead 

CPT  Robert  A.  Newton 21 

U.S.  Army  Test  and  Evaluation  Command: 

Supporting  International  Cooperative  Efforts 

Jeffrey  L.  Pierson 24 

Power  Technology  Demonstrators  for  the  Future  Land  Warrior 

Selma  Nawrocki  and  Eleanor  Raskovich 26 

Combat  Vehicle  Test  Bed  to  Play  Key  R&D  Role 

George  Taylor 30 

Teaming  Produces  Results 

Donald  J.  Palughi 33 

Distributed  Interactive  Simulation— A Preview 

George  T.  Singley  III 35 

Battelle  Forecasts  $162  Billion  for  U.S.  R&D  in  1993  40 

Army  Data  Dictionary  Technology 

SSGT  T.  Anthony  Bell 43 


DEPARTMENTS 


RD&A  News  Briefs 
Speaking  Out 

Career  Development  Update 

From  Industry 

Conferences 

Awards 

Letters 

Book  Reviews 


44 

46 

48 

52 

53 
53 

53 

54 


COVER 


Education  and  training  are  fundamental  elements  in  development  of  the 
Army’s  professional  cadre  of  acquisition  specialists.  Featured  in  this  issue 
of  the  bulletin  are  articles  on  the  Defense  Acquisition  University,  the  Army 
Logistics  Management  College,  the  Army  Management  Engineering  College, 
and  black  colleges  and  minority  institutions. 


THE 

DEFENSE 

ACQUISITION 

UNIVERSITY 


By  Frank  Sobieszczyk 


Introduction 

The  Defense  Acquisition  Workforce 
Improvement  Act  (DAWIA)  of  1990 
created  the  Defense  Acquisition  Uni- 
versity (DAU)  to  serve  as  the  DOD  cen- 
ter for  acquisition  education,  training, 
research,  and  publication.  Establishing 
the  DAU  was  one  of  the  central  propo- 
sitions of  the  DAWIA,  intended  to  unite 
the  existing  acquisition  training  and 
education  activities  of  the  military  de- 
partments and  defense  agencies. 

The  president  of  the  university  re- 
ports to  the  under  secretary  of  defense 
for  acquisition  (USD(A)).  A council 
composed  of  senior  DOD  officials  and 
chaired  by  the  under  secretary  of  de- 
fense for  acquisition  will  provide  poli- 
cy and  operations  oversight  for  univer- 
sity activities. 

Officially  dedicated  on  Oct.  28,  1992, 
by  the  under  secretary  of  defense  for 
acquisition,  the  DAU  is  located  in  Alex- 
andria, VA  with  Gerald  E.  Keightley  as 
executive  director. 

A Consortium 

In  what  seems  likely  to  be  a model 
for  training  and  education  in  other  gov- 


ernment career  fields,  the  DAU  is  struc- 
tured as  an  educational  consortium. 
The  consortium  structure  builds  upon 
the  strengths  of  existing  schools  and 
provides  the  flexibility  to  include  other 
institutions,  as  needed,  to  meet  new  or 
specialized  needs  of  career  acquisition 
professionals.  Sixteen  Army,  Navy,  Air 
Force,  National  Defense  University  and 
Defense  Logistics  Agency  schools  and 
activities  are  currently  DAU  members. 
Each  consortium  member  retains  its 
current  organizational  affiliation,  with 
its  relationship  to  the  DAU  consortium 
governed  by  a memorandum  of 
agreement. 

Consortium  members  develop  and 
deliver  DAU  courses,  and  provide  other 
university  services  such  as  performing 
research  and  publishing  on  acquisition- 
related  matters.  The  president  and  a 
small  staff  coordinate  and  tailor  DAU 
educational  offerings  to  the  needs  of 
the  career  personnel  serving  in  DOD 
acquisition  positions. 

The  DAU  is  responsible  for  planning 
and  directing  university  operations  to 
ensure  that  a coherent  framework  of 
quality  education  and  training  exists 


for  acquisition  positions  ranging  from 
basic,  through  intermediate,  to  senior 
level.  The  DAU  sponsors  only  defense 
wide  or  “purple”  courses. 

The  DAU  suballocates  funds  to  con- 
sortium members  for  course  develop- 
ment and  presentation,  as  well  as  for 
faculty  and  staff  salaries.  Relative  to  stu- 
dent attendance,  the  DAU  also  allocates 
funds  to  the  directors  for  acquisition 
career  management  (DACM)  in  each  of 
the  military  departments  and  in  the 
Office  of  the  Secretary  of  Defense.  The 
DAU  tracks  budget  execution  and  ana- 
lyzes use  of  funds  to  ensure  timely  and 
appropriate  execution. 

In  FY  1993,  more  than  27,600  stu- 
dents are  expected  to  attend  944  class 
sessions  of  49  different  DAU  mandatory 
acquisition  courses. 

Curriculum 

The  DAU  curriculum  focuses  on  ca- 
reer training  necessary  for  certification 
and  membership  in  the  Acquisition 
Corps,  as  established  by  the  DAWIA.  Of- 
ferings range  from  basic  courses,  such 
as  the  two- week  “Management  of  De- 
fense Acquisition  Contracts,”  provided 


March-April  1993 


Army  Research,  Development  and  Acquisition  Bulletin  1 
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by  se\  eral  DAU  schools,  to  the  20-week 
Program  Management  Course  at  the 
Defense  Systems  Management  College 
and  the  Senior  Acquisition  Course 
taught  at  the  Industrial  College  of  the 
Armed  Forces.  Course  lengths  range 
from  a few  days  to  several  months  and 
are  provided  at  sites  worldwide, 
throughout  the  year. 

In  addition  to  providing  resident  in- 
struction and  instructors  to  travel  to  lo- 
cal facilities,  the  university  provides 
other  innovative  learning  opportuni- 
ties, including  satellite  instruction,  vid- 
eo tutorials,  and  correspondence 
courses. 

The  annual  Defense  Acquisition  Uni- 
versity catalog  describes  mandatory 
courses  for  selected  functional  areas 
and  requirements  for  advancement  in 


specific  career  fields.  Courses  are 
grouped  by  career  field  and  career  lev- 
els. The  catalog  also  provides  infor- 
mation on  DAU  consortium  members 
and  points  of  contact  for  course  quota 
management.  Course  descriptions,  pre- 
requisites and  course  sponsors  are  ad- 
dressed individually  and  are  grouped 
by  provider  and  location.  A complete 
schedule  of  offerings,  with  dates,  loca- 
tions and  quota  allocations  for  each 
class,  is  published  separately.  Both  the 
catalog  and  schedule  are  available 
through  personnel  offices. 

Competency-Based  Courses 

All  DAU  mandatory  acquisition  cours- 
es are  competency -based.  A competency 
defines  the  knowledge,  skills,  and  abil- 
ities needed  to  perform  a duty  to  a spe- 


cific level.  The  Defense  Acquisition 
Workforce  Improvement  Act  and  the 
Office  of  Federal  Procurement  Poliey  Let- 
ter 92-3  dated  June  24,  1992,  directed 
the  Department  of  Defense  to  provide 
acquisition  workforce  training  based  on 
the  duties  and  competency  levels  re- 
quired in  its  acquisition  positions. 

Seven  DOD  career  management 
boards  have  been  convened  to  deter- 
mine what  competencies  are  needed  at 
each  career  point  in  positions  in  the 
functional  areas.  The  DAU  participates 
in  each  of  the  seven  career  boards  and 
their  various  working  groups,  help- 
ing them  determine  functional  area 
competencies  for  each  career  field.  Es- 
tablishing and  maintaining  course 
curricula  to  support  training  of  these 
competencies  is  another  of  the  DAU’s 
primary  academic  responsibilities. 

Having  determined  the  need  for  a 
mandatory  course,  it  becomes  the 
DAU’s  responsibility  to  select  sponsors 
for  these  courses  and  to  identify  stan- 
dard processes  and  procedures  for  their 
development.  The  DAU  also  identifies 
the  standard  methods  for  delivering  the 
course,  including  programs  of  instruc- 
tion, instructor  guides,  exercises  and 
examinations,  and  other  course 
materials. 

Certified  Course  Offerors 

Only  certified  course  offerors  may 
present  DAU  mandatory  courses.  A cer- 
tified course  offeror  is  an  organization 
or  activity  that  has  been  approved  by 
the  DALT  as  having  the  appropriate  re- 
sources (trained  instructors,  facilities, 
course  materials,  etc.)  and  quality  stan- 
dards required  to  conduct  a manda- 
tory course  developed  by  a DAU  course 
sponsor.  This  certification  requirement 
assures  that  a high  level  of  quality  is 
maintained  and  that  the  courses  are  in- 
deed “purple.’  ’ As  further  quality  con- 
trol, the  DAU  will  review  mandatory 
courses  on  a regular  basis  for  accuracy 
and  quality  of  course  materials  and 
instruction. 

Career  Management 
Directors 

In  developing  and  delivering  training 
and  education  to  the  defense  acquisi- 
tion workforce,  the  DAU  must  work 
closely  with  other  organizations  that 
ultimately  control  the  DAU’s  total 
workload.  As  required  by  the  DAWIA, 
four  directors  of  acquisition  career 
management  (DACMs)  have  been  estab- 
lished, one  in  each  of  the  military 
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departments  and  one  for  the  defense 
agencies  and  organizations  outside  of 
the  military  departments. 

DACMs  are  responsible  for  managing 
career  development  for  all  acquisition 
workforce  personnel  under  their  pur- 
view. They  determine  which  positions 
are  in  the  workforce  and  in  the  Acqui- 
sition Corps,  and  which  individuals 
need  training  to  meet  requirements  for 
certification  or  advancement  in  their 
career  field. 

Virtually  all  questions  regarding  peo- 
ple and  positions  in  the  defense  acqui- 
sition workforce  should  be  directed  to 
the  DACMs.  The  DACMs  provide  esti- 
mates to  the  DAU  of  their  total  training 
requirements  for  each  mandatory  ac- 
quisition course.  These  estimates,  to- 
gether with  capacity  estimates  from  the 
DAU  consortium  members  and  esti- 
mates of  available  financial  resources, 
are  worked  into  a schedule  of  class  of- 
ferings for  the  next  fiscal  year.  The 
schedule  is  published  three  months 
before  the  start  of  the  fiscal  year,  at 
which  point  the  DACMs  begin  the 
process  of  identifying  and  assigning 
students  for  each  of  the  classroom  seats 
that  have  been  provided  to  them. 

The  DACMs  are  responsible  for  ensur- 
ing that  qualified  students  are  assigned 
to  the  allocated  quotas.  A qualified  stu- 
dent is  an  individual  in  the  acquisition 
workforce  who  must  complete  a man- 
datory acquisition  course  in  order  to  be 
certified  to  perform  the  duties  of  the 
job  presently  occupied  or  to  prepare  for 
a position  at  the  same  or  higher  level 
in  the  acquisition  workforce,  depend- 
ing upon  service/DOD  agency  needs. 

Training  Requirements 
and  Resources 

The  Army  Training  Requirements 
and  Resources  Systems  (ATRRS)  is  the 
DAU’s  centralized  reservation  system 
for  ensuring  that  students  are  placed  in 
the  mandatory  courses.  Any  class  seat 
may  be  reserved  as  soon  as  it  is  estab- 
lished in  the  ATRRS.  Supervisors  and 
their  workforce  personnel  who  need 
training  will  find  it  to  their  benefit  to 
identify  their  requirements  to  their 
DACMs  as  early  as  possible. 

Course  Equivalencies 

Not  every  individual  currently  in  the 
workforce  will  have  to  physically  at- 
tend all  of  the  required  courses.  Sever- 
al alternatives  have  been  developed  to 
acquire  certification  for  completion  of 
a DAU  course. 


Courses  offered  by  DOD  compo- 
nents, other  government  agencies,  or 
universities  and  colleges  will  be  re- 
viewed by  the  DAU  in  coordination 
with  functional  experts,  consortium 
schools,  the  Federal  Acquisition  Insti- 
tute (FAl),  and  other  agencies  as  ap- 
propriate to  determine  equivalency  to 
a DAU  mandatory  acquisition  course. 
Once  a course  is  declared  equivalent, 
it  may  be  used  as  a substitute  for  the 
DAU  course. 

The  DAU  also  establishes  standards 
and  procedure  for  a program  to  grant 
course  equivalency  through  testing.  A 
DAU-led  working  group  will  review 
proposed  course  equivalency  exami- 
nations for  compliance  with  DAU  stan- 
dards. Approved  examinations  will  be 
listed  in  the  DAU  course  catalog.  Suc- 
cessful completion  of  one  of  these  tests 
will  provide  certification  for  the  man- 
datory course. 

Workforce  members  with  extensive 
experience  may  obtain  course  certifica- 
tion through  a fulfillment  program.  A 
table  of  competencies  taught  in  each  of 
DAU’s  mandatory  acquisition  courses 
will  be  provided  to  the  directors  of  ac- 
quisition career  management.  The 
DACMs  will  authorize  supervisors  to 
certify  employees  through  fulfillment 
if  they  attest  that  the  employee  has 
demonstrated  those  competencies  on 
the  job.  For  the  20-week  Program  Man- 
agers Course  and  the  Automated  Infor- 
mation Systems  Advanced  Management 
Program,  fulfillment  procedures  are 
still  being  developed. 

DAU  courses  may  also  be  used  to 
satisfy  new  standards  established  in 
DAWIA  that  require  a minimum  num- 
ber of  college  credits  in  specific  aca- 
demic disciplines  to  qualify  for  posi- 
tions in  certain  acquisition  career  fields 
and  membership  in  the  Acquisition 
Corps.  One  option  available  to  acquisi- 
tion workforce  personnel  to  meet  these 
standards  is  by  passing  approved  col- 
lege course  equivalency  examinations. 

DAU  funds  a program  managed  by 
the  Defense  Activity  for  Non-Tradition- 
al  Education  Support  (DANTES)  to  pro- 
vide these  examinations.  Information 
on  this  program  is  available  through 
designated  personnel  offices  in  the 
service  or  DOD  component.  Some  of 
the  mandatory  acquisition  courses  of- 
fered by  the  DAU  will  carry  college 
credits  that  may  be  used  to  satisfy  the 
minimum  requirement.  College  credit 
recommendations  for  DAU  courses  will 
be  published  in  future  DAU  catalogs. 


Scholarship  Program 

Providing  training  to  the  defense  ac- 
quisition workforce  is  the  primary  mis- 
sion of  the  DAU,  but  it  is  not  the  DAU’s 
only  job.  The  DAU  also  manages  the 
DOD  Acquisition  Scholarship  Program, 
which  provides  opportunities  each 
year  for  outstanding  college  graduates 
to  acquire  master’s  degrees  in  exchange 
for  future  employment  in  the  defense 
acquisition  community.  Information 
about  this  program  can  be  obtained 
through  installation  and  agency  train- 
ing offices  or  by  writing  to  the  Defense 
Acquisition  Scholarship  Program, 
Northeast  Consortium  for  Engineering 
Education,  1101  Massachusetts  Avenue, 
St.  Cloud,  EL  34769. 

The  Future 

To  provide  for  continuing  improve- 
ment of  the  acquisition  workforce,  the 
DAU  and  its  consortium  members  will 
continue  to  identify  ways  to  enhance 
their  programs  and  staff  development, 
and  examine  new  education  technolo- 
gy. The  DAU  activities  will  be  coordi- 
nated with  other  DOD  components, 
government  agencies  and  private  or- 
ganizations and  institutions  for  ex- 
change of  information,  evaluation  of 
technologies  and  outreach  possibilities. 

To  keep  the  DAU  in  the  forefront  of 
acquisition  issues,  the  university  will 
foster  debate,  examine  acquisition  is- 
sues and  develop  university  faculty  by 
supporting  research,  symposia,  confer- 
ences and  publications.  It  will  also  en- 
sure excellence  in  acquisition  manage- 
ment by  providing  a forum  for  research 
and  publications. 

For  further  information  on  how 
DOD  is  implementing  the  Defense  Ac- 
quisition Workforce  Improvement  Act, 
which  courses  are  mandatory  for  ac- 
quisition career  fields,  and  how  the  de- 
fense acquisition  workforce  is  being 
organized  and  managed,  see  DOD  Di- 
rective 5000.52,  or  contact  your  ser- 
vice or  agency  DACM. 


FRANK SOBIESZCZYK  is  director 
for  university  operations.  Defense 
Acquisition  University.  He  holds  a 
master 's  of  business  administration 
from  Syracuse  University. 
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THE 
U.S.  ARMY 
LOGISTICS 
MANAGEMENT 
COLLEGE: 

EXCELLENCE 
IN  TRAINING 
THE  ACQUISITION 
WORKFORCE 


By  LTC  Daniel  D.  Ziomek 
and  Carolyn  Jones 


Introduction 

The  U.S.  Army  Logistics  Management 
College  (ALMC),  Fort  Lee,  VA,  has  a 
long  rich  history  of  training  the  acqui- 
sition workforce.  Its  origins  can  be 
traced  to  a 12-week  Army  Supply  Man- 
agement Course  which  began  on  July 
1,  1954.  The  U.S.  Army  Logistics  Center 
was  officially  established  under  the 
operational  control  of  the  Department 
of  the  Army,  deputy  chief  of  staff  for 
logistics  (DA  DCSLOG)  on  May  1,  1956. 
Shortly  thereafter,  five  new  functional 
courses  in  requirements  management, 
procurement  management,  distribu- 
tion management,  maintenance  man- 
agement, and  property  disposal 
management  were  added  to  the  curric- 
ulum. In  September  1956,  the  ALMC 
curriculum  was  expanded  to  include 
correspondence  courses  and  use  of  ac- 
credited instructors  in  off-campus 
modes. 

Logistics  research  and  doctrine  were 
added  to  the  ALMC  mission  in  1958.  In 
July  1962,  the  Department  of  Defense 
(DOD)  directed  that  ALMC  establish  the 
Defense  Logistics  Studies  Information 
Exchange  which  would  serve  as  a cen- 
tral coordination  point  for  logistics 
studies. 

On  Aug.  1,  1962,  the  LI.S.  Army  Ma- 
teriel Command  (AMC)  assumed  com- 
mand and  control  of  the  center.  Under 
AMC’s  direction,  ALMC  placed  a re- 
newed emphasis  on  presentation  of  in- 
struction in  acquisition  management, 
management  of  research  and  develop- 
ment, and  on  integration  of  life  cycle 
management  during  all  phases  of  the 
materiel  acquisition  process. 

In  1969,  ALMC  began  publishing  the 
Army  Logistician,  a bimonthly  profes- 
sional bulletin.  The  center  began  teach- 
ing via  television  in  January  1985  over 
the  Satellite  Education  Network,  fur- 
thering its  reputation  as  an  innovative 
educational  institution. 

Schools 

ALMC  assumed  control  of  the  Joint 
Military  Packaging  Training  Center, 
Aberdeen  Proving  Ground,  MD,  on  July 
1,  1985.  As  a result,  the  Army  Logistics 
Management  Center  had  grown  into 
four  schools,  which  remain  to  this  day: 
the  School  of  Military  Packaging  Tech- 
nology, the  School  of  Materiel  Readi- 
ness, the  School  of  Logistics  Science, 
and  the  School  of  Acquisition 
Management. 

The  mission  of  the  School  of  Military 
Packaging  Technology  is  to  provide 
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logistics  operators  with  training  in  the 
latest  techniques  of  preservation,  pack- 
aging, marking,  and  packing  of  military 
supplies  and  equipment  for  storage 
and/or  transportation. 

The  School  of  Logistics  Science  has 
responsibility  for  training  logisticians 
for  performance  at  the  executive  level. 
The  major  disciplines  covered  include 
operations  research/systems  analysis, 
artificial  intelligence,  decision  risk  anal- 
ysis, cost  analysis  and  cost  estimating, 
and  manpower  and  force  management. 

The  School  of  Materiel  Readiness 
concentrates  on  the  central  areas  of 
logistics  extending  from  the  interface 


with  acquisition  management  to  the 
end  of  the  material  life  cycle.  Among 
the  subjects  taught  are  requirements  de- 
termination, inventory  management, 
depot  operations,  elements  of  distribu- 
tion and  transportation  management, 
maintenance  operations,  international 
logistics,  the  Army  Logistics  Assistance 
Program,  and  management  of  disposal 
operations. 

The  mission  of  the  School  of  Acqui- 
sition Management  is  to  provide  train- 
ing and  education  and,  in  addition, 
research,  doctrine  and  consulting  sup- 
port to  DOD  in  the  functional  areas  of 
materiel  acquisition  management  and 


contracting.  Major  areas  of  concentra- 
tion include  the  materiel  acquisition 
process,  research  and  development,  in- 
tegrated logistics  support  planning,  test 
and  evaluation  management,  acquisi- 
tion planning,  contracting,  procure- 
ment, and  quality  assurance. 

AMC  Permanent  Orders  No.  56-6, 
Sept.  16,  1987,  redesignated  the  LI.S. 
Army  Logistics  Management  Center  as 
the  LI.S.  Army  Logistics  Management  Col- 
lege, effective  Aug.  21,  1987.  Designation 
as  a college  represented  a major  mile- 
stone in  the  history  of  ALMC  and  solidi- 
fied the  college's  reputation  for  excel- 
lence in  acquisition  and  logistics  training. 


DAU  COURSES 
OFFERED  BY  ALMC 

Old  ALMC  Name 

New  ALM C/DAU  Name 

Management  of  Defense 
Acquisition  Contracts  (Basic) 

Contracting  Fundamentals: 
CON  101 

Management  of  Defense 
Acquisition  Contracts 
(Advanced) 

Intermediate  Pre-Award 
Contracting:  CON  211 

Management  of  Defense 
Acquisition  Contracts  (Exec) 

Executive  Pre-Award 
Contracting:  CON  311 

Defense  Small  Purchase 
(Basic) 

Small  Purchase 
Fundamentals:  PUR  101 

Defense  Small  Purchase 
(Advanced) 

Executive  Small 
Purchase:  PUR  301 

Defense  Contracting  for 
Information  Resources 

Automated  Information 
Systems  (AIS) 
Contracting:  CON  241 

Defense  Contract  Property 
Disposition 

Contract  Property 
Disposal:  IND  102 

DOD  Acquisition  Quality 
Assurance 

Intermediate  Quality 
Assurance:  QUA  201 

DOD  Acquisition  Quality 
Assurance  Management 

Executive  Quality 
Assurance:  QUA  301 

Army  Provisioning 
Process  Course 

Provisioning:  LOG  303 

Defense  Basic  Logistics 
Support  Analysis 

Logistics  Support 
Analysis:  LOG  202 

Reliability  Centered 
Maintenance 

Reliability  and 
Maintainability:  LOG  301 

Integrated  Logistic 
Support  (Basic) 

Basic  Integrated 

Logistic  Support:  LOG  101 
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When  the  Acquisition  Enhancement 
(ACE)  Program  Report  II  was  published 
in  December  1986  by  the  ACE  II  Study 
Group,  identifying  major  shortfalls  in 
acquisition  training,  it  was  apparent 
that  DOD  would  assume  responsibility 
for  ensuring  that  quality  training  was 
provided  to  the  acquisition  workforce. 
In  March  1987,  the  assistant  secretary 
of  Defense  mandated  that  a program  be 
established  to  ensure  adequate  training 
of  the  acquisition  workforce  through 
competency-based  instruction, 

Competency-Based 

Instruction 

Competency-based  instruction  is  in- 
struction that  imparts  knowledges  and 
abilities  needed  for  performance  of 
identified  job  tasks  at  a predefined  lev- 
el of  knowledge  under  specific  condi- 
tions, It  is  based  on  surveying  function- 
al experts  to  determine  the  tasks  which 
are  required  to  perform  a specific  job. 
fhese  tasks  become  the  competencies 
for  that  functional  area.  Course  materi- 
al and  instruction  is  designed  to  ensure 
that  these  tasks  are  taught  at  the  learn- 
ing level  designated  by  the  functional 
community. 

ACE  Program 

fhe  ACE  Program  was  established  to 
perform  the  mission  of  training  the  ac- 
c|uisition  workforce.  It  was  logical  that 
the  ACE  Program  Office  would  look  to 
AEM(]  with  its  long  history  of  excel- 
lence in  acquisition  training  to  help 
perform  the  mission  given  to  them  by 
the  secretary  of  Defense.  Seven  A1.M(] 
courses  were  designated  as  ACE  man- 
dator\  within  the  first  year  of  the  pro- 
gram. These  first  seven  courses  were: 
the  Defense  Small  Purchase  Course 
(DSPC)  (Basic),  the  Management  of 
Defense  Acquisition  Contracts  Course 
(MDACC)  (Basic),  the  Management  of 
Defense  Acquisition  (x)ntracts  Course 
(MDACC)  (Advanced),  the  Defense- 
Contracting  for  Information  Resources 
Course  (DCIRC),  the  DOD  Acquisition 
Quality  Course  (DODAQAC),  the  DOD 
Accjuisition  Quality  Assurance  Manage- 
ment (A)urse  (DODAQAMC),  and  the 
Defense  Contract  Property  Disposition 
( DCPD)  Course.  It  was  soon  discovered 
that  a shortfall  existed  at  the  executive 
le\  el  in  contracting,  and  ALMC  was  as- 
signed a tasking  through  the  ACE  Pro- 
gram to  develop  the  Management  of 
Defense  Acciuisition  Contracts  Course 
(MDACC)  (Executive). 

AEMC’s  DSPC  (Basic)  was  the  first  ac- 


quisition course  to  undergo  review  by 
a group  of  functional  and  educational 
experts  from  all  three  services  and 
DOD  agencies  to  ensure  that  the  course 
was  providing  the  competency-based 
instruction  necessary  for  purchasing 
agents  to  perform  their  jobs.  It  was  de- 
termined that  the  competencies  need- 
ed to  perform  small  purchases  could 
not  be  taught  in  a one-week  basic 
course  and  DSPC  (Basic)  was  expand- 
ed to  a two-week  course.  During  the 
same  workshop,  it  was  recognized  that 
the  GS-1105  (Purchasing  Agent)  series 
represented  a separate  career  field  with- 
in DOD  and  would  require  some  train- 
ing above  the  basic  level.  As  a result, 
ALM(]  was  gi\  en  the  mission  to  develop 
a Defense  Small  Purchase  Course  (Ad- 
vanced). By  1989,  ALMC]  was  the  lead 
school  for  nine  ACE  mandatory 
courses. 

The  secretary  of  Defense's  198"^  man- 
date for  improving  the  acquisition 
workforce  was  formalized  with  the 
passage  of  Public  Law  101-510,  the 
Defense  Acciuisition  Workforce  Im- 
provement Act  (DAWIA)  in  November 
1990.  The  DAWIA  retiuired  that  an  ac- 
ciLiisition  corps  be  established  for  each 
serx'ice  and  that  a Defense  Acquisition 
flniversity  (DAC)  be  created  to  provide 
mandatory  training  to  the  acciuisition 
workforce.  ALM('  continued  to  work 
toward  becoming  the  center  of  excel- 
lence for  acciuisition  training  within 
DOD,  and  all  of  its  contracting  courses 
underwent  competency-based  func- 
tional reviews  between  1989  and  1992. 

The  Combined  Arms  Support  Com- 
mand (CASCOM)  of  the  U.S.  Army 
Training  and  Doctrine  Command 
(TRADOC)  took  operational  control  of 
ALMC  on  Jan.  1,  199T  with  full  com- 
mand on  Oct.  1,  1992.  During  its  first 
year  under  CASCOM  direction,  ALMC 
produced  over  5,000  ACE  mandatory 
graduates,  the  largest  of  any  schocal  par- 
ticipating in  the  ACE  Program. 

Defense  Acquisition 
University 

I'he  ACE  Program  transitioned  into 
DAU  which  was  officially  inaugurated 
in  October  1992.  The  DAU  was  estab- 
lished as  a consortium  of  schools  with 
ALMC  being  one  of  the  three  largest 
consortium  members.  The  DALI’s  mis- 
sion is  to  educate  and  train  profession- 
als for  effective  service  in  the  defense 
acciuisition  system;  to  achieve  more  ef- 
ficient and  effective  use  of  available  ac- 
quisition resources  by  coordinating 


DOD  acquisition  education  and  train- 
ing programs  and  tailoring  them  to  sup- 
port the  careers  of  personnel  in  acqui- 
sition positions;  and  to  develop  educa- 
tion, training,  research  and  publication 
capabilities  in  the  area  of  acquisition. 
Its  primary  function  is  to  serve  as  the 
principal  coordinator  of  DOD-wide  ac- 
ciuisition education  and  training 
functions. 

During  the  formation  of  the  DAU,  fo- 
cus on  improving  the  acquisition  work- 
force also  turned  toward  acquisition 
logistics.  Again,  because  of  its  ktng  his- 
tory in  acquisition  logistics  training, 
four  ALMC  courses  were  added  to  the 
mandatory  training  list  for  this  impor- 
tant functional  area.  The  four  ALMC 
courses  were:  the  Defense  Basic  Logis- 
tics Support  Analysis  (DBLSA)  Course, 
the  Integrated  Logistics  Support  (ILS) 
(Basic)  Course,  the  Army  Provisioning 
Process  Course  (APPC)  and  Reliability 
Centered  Maintenance  (RCM)  Course. 
With  the  addition  of  these  four  courses, 
ALMC  currently  has  13  approved  DAU 
courses  (see  accompanying  chart). 

Conclusion 

Including  the  courses  taught  for  the 
DALI  the  four  schools  of  ALMC  now 
have  a curriculum  of  94  courses  in  ac- 
quisition management,  logistics 
management,  installation  manage- 
ment, and  in  managerial  and  analytical 
skills.  The  college  will  continue  to  par- 
ticipate as  a DAU  member  dedicated  to 
providing  quality  training  to  the  acqui- 
sition workforce.  It  is  also  our  convic- 
tion that  the  quality  training  programs 
by  ALMC  will  lead  DOD  in  its  quest  to 
‘Manage  Our  Resources  Wisely.” 
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THE 

ARMY 

MANAGEMENT 

ENGINEERING 

COLLEGE 


By  Mike  Swim, 
Paul  Wagner, 
and  Hope  A.  Gardina 


History 

The  Ordnance  Management  En- 
gineering Training  Program  was  char- 
tered in  1952  to  provide  training  in  best 
business  practices  to  civilians  working 
for  the  U.S.  Army  Ordnance  Corps. 
From  this  modest  beginning,  demand 
for  the  Army  Management  Engineering 
College  (AMEC)  services  grew  rapidly. 
Other  Army  technical  services  and  De- 
partment of  Defense  components  soon 
requested  an  opportunity  to  partici- 
pate. As  graduates  returned  home  and 
applied  their  newly  acquired  knowl- 
edge, they  found  that  situations  were 
sometimes  encountered  that  could  not 
have  been  anticipated  in  the  classroom. 
Telephone  calls  to  their  instructors  for 
assistance  were  common.  This  eventu- 
ally evolved  into  our  current  consult- 
ing mission.  In  addition,  managers  in 
the  field  requested  that  our  instructors 
conduct  research  to  identify  new  tech- 
nology and  advances  in  management 
practices  that  could  be  applied  in  the 
DOD  environment.  This  applied  re- 
search resulted  in  a revised  curriculum 
and  improved  operations  throughout 
DOD. 


Thus,  what  is  now  known  as  the 
Army  Management  Engineering  Col- 
lege evolved  from  a single  training  mis- 
sion into  an  activity  encompassing 
three  interlocking  functions:  training, 
consulting,  and  applied  research.  Over 
the  years,  our  mission  and  name  con- 
tinued to  change  in  response  to  the 
needs  of  the  Army  Materiel  Command 
(AMC),  the  Army  and  DOD. 

The  School  of  Engineering  and 
Logistics,  located  in  Texarkana,  TX, 
joined  AMEC  in  March  1992,  and  pro- 
vides eight  excellent  AMC  intern  train- 
ing programs  in  the  fields  of  engineer- 
ing and  logistics. 

The  Information  Mission  Area  Train- 
ing Center  of  Excellence  (IMATCE), 
located  at  Fort  Ritchie,  MD,  was  estab- 
lished in  1990  to  serve  the  needs  of  the 
■^th  Signal  Command  and  other  Army 
agencies  in  the  specific  Information 
Mission  Area  (IMA)  requirements. 
When  AMEC  became  the  Army’s  Ex- 
ecutive Agent  for  IMA,  the  commander 
of  the  "^th  Signal  Command  recom- 
mended that  IMATCE  become  part  of 
AMEC.  IMATCE  became  part  of  AMEC 
in  October  1992.  The  IMATCE  curricu- 


lum of  eight  courses  will  be  enhanced 
with  technical  networking  courses  in 
FY  93. 

January  1993  marked  the  opening  of 
a Regional  Training  Center  in  St.  Louis, 
MO.  Courses  offered  in  St.  Louis  are 
drawn  from  the  breadth  of  the  AMEC 
curriculum. 

Mission/Vision 

The  mission  of  AMEC  is  to  prepare 
today’s  organizations,  leaders  and  em- 
ployees for  future  challenges;  to  be  the 
government’s  catalyst  for  improve- 
ments; to  consistently  exceed  our  cus- 
tomer’s expectations;  and  to  be  a living, 
developing  example  of  an  excellent 
organization. 

Training 

The  Army  Management  Engineering 
College  provides  training  in  more  than 
150  different  courses  covering  a wide 
variety  of  subjects  and  techniques. 
Courses  average  two  weeks  in  length, 
are  intensive,  and  concentrate  on  prac- 
tical “how  to  do  it’’  information. 

There  is  usually  a diversity  in  the 
education,  age,  experience  and  work 
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★ TO  PREPARE  TODAY’S  ORGANIZATIONS,  LEADERS  AND 
EMPLOYEES  FOR  FUTURE  CHALLENGES 

★ TO  BE  THE  GOVERNMENT'S  CATALYST  FOR  IMPROVEMENTS 

★ TO  CONSISTENTLY  EXCEED  OUR  CUSTOMER 'S 
EXPECTATIONS 


★ TO  BE  A LIVING,  DEVELOPING  EXAMPLE  OF  AN  EXCELLENT 
ORGANIZATION 


cn\  ironmcnt  ot  students  attending  a 
class.  This  provides  iiniciue  opportuni- 
ties to  learn  from  the  experiences  of 
other  students  in  addition  to  the  infor- 
mation provided  by  the  class  instructor. 

Research 

The  applied  research  mission  is 
oriented  towards  developing  new  or 
adapting  current  prixate  sector  man- 
agement technicjLies  or  approaches  to 
soU  e problems  encountered  in  govern- 
mental agencies.  This  often  involves  an 
interdisciplinary  process  that  includes 
behax  ioral,  quantitative  or  traditional 
engineering  approaches.  The  outcome 
of  management  research  is  usually  in- 
corporated into  the  curriculum  and 
often  applied  as  a valuable  innovation 
to  DOD  operations. 

Consulting 

The  consulting  mission  recjuires 
AMEC  to  provide  management  advice 
and  assistance  to  commanders  and 
directors  of  AMC  and  other  Army  and 
DOD  organizations.  Consulting  activi- 
ties cover  a wide  variety  of  functional 
areas,  including  work  system  design, 
management  systems  and  procedures, 
organizational  planning,  management 
information  systems,  computer  tech- 
nology, work  productivity  measure- 
ment and  enhancement,  engineering 


management  and  technology,  quality 
assurance  and  manager  development. 

Mission  Interrelationships 

The  interwoven  circles  of  training, 
consulting,  and  research  are  symbolic 
of  the  interrelationship  of  AMEC’s  three 
major  missions.  (T)llege  staff  members 
perform  all  three  functions.  Experience 
has  demonstrated  that  research  and 
consulting  activities  significantly  bene- 
fit classroom  effectiveness.  The  prac- 
tical experience  gained  from  a consult- 
ing assignment  can  be  transmitted  with 
a greater  degree  of  relevance  to  the 
learning  situation.  Erom  the  instruc- 
tor’s standpoint,  the  subject  matter  un- 
der consideration  has  been  applied, 
tested  and  evaluated  in  an  actual  work- 
ing environment.  The  instructor  has 
enhanced  knowledge  of  what  is  effec- 
tive and  useful  and  can  teach 
accordingly. 

Conversely,  the  training  function  has 
a significant  influence  upon  the  accom- 
plishment of  the  research  and  consult- 
ing functions.  To  teach  effectively,  the 
instructor  who  is  up-to-date  in  a sub- 
ject matter  area  has  a greater  capability 
to  apply  this  knowledge  to  existing 
management  and  organization  prob- 
lems during  the  performance  of  a con- 
sulting assignment. 

In  addition,  the  research  function 


supports  both  the  consulting  and  train- 
ing functions  since  the  findings  of  re- 
search can  be  applied  to  resolve  prob- 
lems encountered  during  a consulting 
assignment  and/or  can  be  used  in  a 
classroom  presentation.  In  summary, 
AMEC  experience  has  demonstrated 
that  the  effectiveness  in  any  one  of  the 
three  basic  mission  functions  is  great- 
ly enhanced  from  participating  in  the 
other  two  functions. 

Curriculum 

The  Army  Management  Engineering 
College  constantly  strives  to  maintain 
a viable  curriculum  that  will  meet  the 
training  needs  of  functional  course 
proponents  and  users  in  the  field.  The 
dynamic  sociological-technical  envi- 
ronment that  exists  in  the  Department 
of  Defense  necessitates  frequent 
changes  in  the  curriculum.  Several 
courses  are  usually  added,  deleted  or 
undergo  major  revisions  every  year. 

The  curriculum  has  been  designed  to 
support  a variety  of  training  needs. 
There  are  courses  designed  for  entry- 
level  employees,  interns,  journeymen, 
managers  and  executives.  These 
courses  address  enhancement  of  cur- 
rent job  performance,  career  develop- 
ment and  preparation  for  a new  job  as- 
signment. AMEC’s  current  curriculum 
has  several  types  of  courses  including: 
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• Manager  Development  courses 
which  are  designed  to  increase  the 
skills  and  abilities  of  managers  and 
supervisors; 

• Orientation  courses  provide  at- 
tendees with  basic  information  about 
a specific  functional  area,  discipline,  or 
topic; 

• Technique  courses  are  designed  to 
add  to  an  individual's  problem  solving 
ability  or  skill  in  a functional  area;  and 

• Workshops  provide  a forum  for 
experienced  people  from  a particular 
functional  area  or  discipline  to  share 
lessons  learned  and  exchange  ideas  in 
a structured  setting. 

• Tailored  training  can  be  provided 
in  a Modular  format  by  customizing 


course  materials  and  content  to  specif- 
ic requests. 

How  AMEC  is  Changing 

Since  mid-1991,  in  keeping  with  the 
its  vision,  AMEC  experienced  some 
growth  and  changes.  No  novice  to 
change,  AMEC,  in  March  1992,  dissoh  ed 
its  hierarchial  management  structure — 
reorganizing  from  five  levels  of  manage- 
ment to  two.  The  AMEC  faculty  realigned 
itself  into  six  self-managed  work  teams. 
Our  faculty  teams  include  Quality  and 
Systems  Acquisition  Technology,  Vision 
Achievement,  Organization  Enhance- 
ment, Information  Management,  Opera- 
tions Management,  and  the  School  of  En- 
gineering and  Logistics.  These  work 
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k Loyalty  to  Each  Other  and  Our  Customers 
k Dedication  to  Our  Udissian 
k Commitment  to  Our  ‘Vision 


The  Army 
Management 
Engineering 
College 
constantly 
strives 
to  maintain 
a viable 
curriculum 
that  will  meet 
the  training 
needs  of 
functional 
course 
proponents 
and  users 
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teams  are  supported  by  our  Executive 
Support  Board  (ESB).  Representatives 
on  the  ESB  provide  a variety  of  exper- 
tise and  experience  that  facilitates  the 
faculty’s  support  of  AMEC’s  mission 
while  serving  the  needs  of  the 
customer. 

Quality  and  Systems 
Acquisition  Technology  Team 

The  Quality  and  Systems  Acquisition 
Technology  Team  contributes  to 
AMEC’s  value-added  philosophy,  of- 
fering a wide  range  of  courses  and 
specialized  services  in  the  areas  of 
quality,  reliability,  and  systems 
engineering. 

While  much  of  the  team’s  curricu- 
lum is  applied  to  weapon  systems  life 
cycles,  service  and  software  quality 
assurance  training  is  also  provided. 
Customer-driven  training  on  a variety 
of  topics  is  provided  through  work- 
shops tailored  to  meet  specific  needs 
of  organizations  and  individuals.  Team 
specialists  offer  expertise  on  a wide 
range  of  topics  including:  Acquisition 
Quality  Assurance,  Reliability  and 
Maintainability  Technology,  Applied 
Statistics,  Computer-Aided  Design, 
Manufacturing,  and  Industrial  Pre- 
paredness. These  specialties  are  offered 
to  a broad  client  base  encompassing  the 
Department  of  Defense,  other  federal 
agencies,  and  their  counterparts  from 
nations  throughout  the  world. 

AMEC’s  Role  in  DAU 

AMEC  is  one  of  16  members  in  the 
Defense  Acquisition  University  (DAU) 
consortium.  Today,  we  sponsor  one 
DAU  course,  AMEC-210  DOD  Acquisi- 
tion Quality  Assurance  Eundamentals, 
and  recently  became  certified  offerers 
of  five  other  DAU  courses.  The  ongo- 
ing re-definition  of  the  DAU’s  curricu- 
lum is  expected  to  lead  to  a much  larg- 
er role  for  AMEC  in  the  future.  Now 
being  addressed  is  the  systems  en- 
gineering community  in  the  acquisi- 
tion workforce,  which  has  been  a niche 
that  AMEC  has  been  serving  for  over  50 
years.  We  are  also  supporting  DAU  with 
the  detail  of  one  of  our  faculty  on  a de- 
velopmental assignment  at  DAU  for  a 
year.  AMEC  participates  in  DAU  activi- 
ties and  policy  establishment  to  the 
same  degree  as  all  the  other  members 
of  the  consortium. 

AMEC  Acquisition  Corps 
Initiatives 

The  Quality  Systems  Acquisition 


Technology  Team  (QSAT)  is  currently 
playing  an  active  role  in  several  ac- 
quisition improvement  initiatives  in 
support  of  the  Army  Materiel  Com- 
mand (AMC),  other  Army  agencies, 
and  the  Department  of  Defense.  These 
initiatives  involve  both  current  and 
planned  efforts  in  the  areas  of  train- 
ing and  consulting.  The  QSAT  Team 
is  currently  active  in  the  presenta- 
tion on  the  Department  of  the  Army’s 
Acquisition  Improvement  Workshop. 

Acquisition  Improvement 
Workshop 

The  Acquisition  Improvement  Work- 
shop is  commonly  referred  to  as  Road- 
show II.  The  purpose  of  Roadshow  II 
is  to  develop  a cadre  of  leaders  who  will 
take  the  initiative  to  improve  the  ma- 
teriel acquisition  process  throughout 
the  Army  acquisition  community. 
Roadshow  II  provides  an  in-depth 
understanding  of  15  acquisition  im- 
provement principles.  The  cadre  can 
then  incorporate  the  principles  into 
their  daily  acquisition  activities.  The 
workshop  is  currently  being  presented 
to  AMC’s  major  subordinate  com- 
mands (MSC)  and  other  activities. 

Eollowing  the  completion  of  the 
Roadshow  II  initiative,  the  workshop 
will  be  transitioned  to  AMEC  for  a 
follow-on  presentation  to  the  MSCs 
and  other  activities.  Known  as  Road- 
show III,  this  initiative  will  further 
augment  the  cadre  of  acquisition  lead- 
ers trained  in  acquisition  improvement 
principles. 

The  QSAT  Team  has  also  been  as- 
signed by  HQ,  AMC  to  coordinate  the 
development  of  new  training  courses 
and  modification  of  current  courses  as 
required  to  support  the  Army  acquisi- 
tion improvement  initiatives.  These 
courses  will  include,  but  are  not  limit- 
ed to,  an  overview  of  Army  acquisition 
improvements  targeted  to  the  journey- 
men level,  best  value  contracting,  per- 
formance specifications,  requirement 
identification,  request  for  proposal 
preparation,  and  research  and  develop- 
ment initiatives. 

The  team  is  active  in  the  consult- 
ing arena  with  respect  to  these  Army 
acquisition  improvement  initiatives. 
Current  and  anticipated  efforts  in- 
clude the  establishment  of  a joint 
government-industry  training  program 
to  support  the  initiatives,  and  serving 
as  the  central  point-of-contact  for  the 
institutionalization  of  the  acquisition 
principles. 


MIKE  SWIM  is  a faculty  member 
on  AMEC’s  Quality  and  Systems 
Acquisition  Technology  Team.  He 
holds  a B.S.  degree  from  the  Univer- 
sity of  Illinois.  Having  23  years  of 
federal  service,  Swim  has  held  a 
variety  of  teaching  assignments  in 
the  acquisition  area,  including 
Modern  Acquisition  Tools,  Tech- 
niques and  Methods;  Value  Engi- 
neering; and  Multimedia  Training 
Methods.  He  is  also  a key  designer 
and  trainer  in  the  Acquisition  Corps 
roadshows. 

PAUL  WAGNER  is  the  deputy  com- 
mandant for  academic  affairs  and 
administration  and  also  serves  as 
AMEC’s  primary  interface  with 
DAU.  Wagner  holds  an  M.S.  degree 
in  industrial  engineering  from  the 
Illinois  Institute  of  Technology.  He 
has  over  25  years  of  federal  service 
and  has  held  several  teaching  and 
staff  positions  at  AMEC. 

HOPE  A.  GARDINA  holds  a staff 
position  in  the  newly  created  Mar- 
keting Department  at  AMEC. 
Gardina  came  to  AMEC  one  year 
ago  with  13  years  of  sales  and  mar- 
keting experience  from  a Eortune 
500  company.  She  is  currently 
working  on  a doctoral  degree  in 
business  and  holds  an  M.B.A.  de- 
gree from  Eastern  Kentucky  Univer- 
sity and  a B.B.  A.  from  the  Univer- 
sity of  Kentucky. 
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Training  Top  Scientists  and  Engineers. . . 


ARMY  PLAYS 
MAJOR  ROLE 
IN  SUPPORTING 
BLACK  COLLEGES  AND 
MINORITY  INSTITUTIONS 


By  Dr.  Josie  Scales 
and  Catherine  Kominos 


Introduction 

Studies  by  the  National  Science  Foun- 
dation and  the  National  Academy  of 
Sciences  have  indicated  that  in  order  to 
meet  the  scientific  and  economic  chal- 
lenges expected  in  the  year  2000,  the 
nation  will  need  to  attract  and  retain 
more  students  in  degree  completion  ac- 
tivities in  science,  mathematics,  and  en- 
gineering (SME).  Approximately  70  per- 
cent of  the  adults  entering  the  workforce 
between  now  and  the  21st  century  will 
be  women  and  minorities.  Yet,  wom- 
en and  minorities  are  two  groups  histor- 
ically under-represented  and  under- 
utilized in  science  and  engineering. 

One  way  the  nation  can  meet  the 
projected  shortfalls  for  new  scientists 
and  engineers  is  by  utilizing  the  talent 
of  those  who  traditionally  have  not 
been  part  of  the  technical  workforce. 
The  importance  of  making  women  and 
minorities  more  aware  of  the  nature 
and  potentials  of  pursuing  technologi- 
cally oriented  careers  is  cited  by  the  Ex- 
ecutive Branch  in  the  president’s 
‘ America  2000’  ’ Program,  by  the  Con- 
gress, the  Department  of  Defense,  the 
National  Science  Foundation,  and  the 
military  services. 


Historically  Black  Colleges  and 
Universities  (HBCUs)  and  Minority  In- 
stitutions (Mis)  contribute  significant- 
ly to  the  pool  of  scientists,  mathemati- 
cians, and  engineers  being  graduated. 
HBCUs/MIs  have  produced  more  than 
70  percent  of  all  African-American 
graduates  of  colleges  since  the  incep- 
tion of  this  nation,  and  have  motivated 
and  produced  the  majority  of  minority 
military  officers,  engineers  and  scien- 
tists. In  recognition  of  this,  section  832 
of  Public  Law  101-510  (Nov.  5,  1990), 


entitled  “Enliancing  Participation  of  His- 
torically Black  Colleges  and  LTniversities 
and  Minority  Institutions  in  Defense 
Research,”  directs  the  Department  of 
Defense  (DOD)  to  award  5 percent  of 
all  contract  funds  supporting  research 
and  development  by  institutions  of 
higher  education  to  HBCUs  or  Mis. 

To  achieve  the  5 percent  goal,  DOD 
is  directed  to  provide  both  technical 
assistance  and  infrastructure  assistance 
to  HBCU/MI  institutions.  The  infra- 
structure assistance  program  includes: 
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Dr.  Tepper  L.  Gill, 
director  of 
computational 
science  and 
engineering 
research, 
Howard  University. 


programs  in  scientific  disciplines;  pro- 
grams to  assist  existing  faculty  as  well 
as  to  attract  and  retain  new  faculty  in 
scientific  disciplines  critical  to  the 
national  security  functions  of  DOD; 
partnership  programs  with  defense 
laboratories  to  train  students  in  these 
disciplines;  scholarship  and  fellowship 
programs;  cooperative  work-education 
programs;  and  programs  to  equip  and 
renovate  laboratories  for  the  perfor- 
mance of  defense  research. 

Army  Support 

The  Army’s  R&D  support  of  the  na- 
tion’s HBCU/MI  community  began  in 
1980  with  more  than  $18  million  of 
research  activities  at  31  institutions. 
Recently,  the  Army  increased  its  fund- 
ing of  the  HBCU/MI  Program  from 
$9.2  million — 4.5  percent  of  the  FY89 
Army- wide  university  funding  level — 
to  $22  million — 12.8  percent  of  the 
FY91  Army-wide  university  funding 
level.  As  these  figures  indicate,  the 
Army  has  exceeded  the  5 percent  Con- 
gressional goal  by  a wide  margin  in  the 
last  two  fiscal  years. 

The  HBCU/MI  basic  research  pro- 
gram covers  all  science,  mathematics, 
and  engineering  of  interest  to  the  Army. 
The  three  elements  of  the  Army  ap- 
proach are  single  investigator  pro- 


grams, cooperative  programs,  and 
HBCU  Centers  of  Excellence. 

Single  Investigator  Program 

The  University  Single  Investigator 
Program  enables  scientists  and  en- 
gineers to  exploit  unique  research  op- 
portunities and  to  explore  concepts  for 
new,  unanticipated  key  emerging  tech- 
nologies. Intensive  research  is  conduct- 
ed on  specific  critical  research  areas 
that  are  high  risk  and  have  the  poten- 
tial for  high  payoff  in  2-3  years.  The 
program  is  a well-established  grants 
program  that  originated  in  FY80  at  the 
$0.5  million  level.  Last  year,  there  were 
45  HBCU/MI  contract  awards  covering 
chemistry,  engineering,  electronics, 
geosciences,  biosciences,  mathematics, 
materials  research,  and  physics. 

Alabama  A&M  is  one  example  of  an 
HBCU/MI  which  has  received  Army 
support  for  student  employment  pro- 
grams, research,  student  stipends  and 
professional  development  since  the  late 
1960s.  Through  Army  Missile  Com- 
mand support,  bachelor’s  and  master’s 
degree  programs  in  mathematics,  and 
a doctoral  program  in  physics  were  es- 
tablished at  Alabama  A&M.  The  stu- 
dents enrolled  in  these  programs  are 
able  to  do  hands-on  research  on  cam- 
pus, at  the  Army  Missile  Command,  and 


at  other  Army  or  federal  laboratories. 
The  Army’s  support  was  instrumental 
in  Alabama  A&M  being  recognized  as 
a rapidly  growing  research  institution. 

In  1990  and  1991,  the  U.S.  Army  Toxic 
and  Hazardous  Materials  Agency  (USA- 
THAMA),  Aberdeen  Proving  Ground, 
MD,  funded  a bioremediation  project 
involving  the  removal  of  heavy  metals 
(Arsenic,  Cadmium  and  Zinc)  from  con- 
taminated water  using  microbiology 
mat  systems  under  the  direction  of  Dr. 
Judith  Bender,  who  is  a research  profes- 
sor at  Clark-Atlanta  University.  A fol- 
low-up project  is  currently  being  fund- 
ed by  the  Army  Waterways  Experiment 
Station.  As  a direct  result  of  this  fund- 
ing, Bender’s  bioremediation  laborato- 
ry has  advanced  the  heavy  metals  se- 
questering research  to  the  level  of  a pi- 
lot field  project  (currently  in  progress). 

Dr.  Augusto  Rodriguez,  with  the  De- 
partment of  Chemistry  at  Clark-Atlanta 
University,  has  been  very  successful  in 
obtaining  U.S.  Army  contracts  for  his 
research  studies.  A 1990  contract  with 
U.S.  Army  Chemical  Research,  Devel- 
opment & Engineering  Center  (CRDEC) 
has  enabled  Dr.  Rodriguez  to  purchase 
major  instrumentation  such  as  Fourier 
Transform  Infrared  (ft-lr)  spectrometer 
and  a High  Performance  Liquid  Chro- 
matography unit.  These  instruments 
are  used  on  a daily  basis  by  all  of  Dr. 
Rodriguez’s  students.  The  initial  suc- 
cess of  this  contract  work  has  served  as 
a springboard  for  Dr.  Rodriguez’s  re- 
search work.  CRDEC  has  expanded  the 
scope  of  the  original  project  to  include 
investigation  of  chemical  and  biologi- 
cal sensors,  energetic  molecules,  and 
aerosols  and  systems. 

Cooperative  Programs 

The  Army  High-Performance  Com- 
puting Research  Center  (AHPCRC)  was 
established  in  1989.  The  AHPCRC 
serves  as  a model  for  linking  the  Uni- 
versity of  Minnesota  with  two 
HBCUs — Howard  University  and  Jack- 
son  State  University. 

Howard  LIniversity  was  the  first  uni- 
versity to  be  selected  as  an  affiliate  of 
AHPCRC.  This  initiative  will  allow  the 
university  to  become  involved  in  the 
nation’s  most  advanced  computer  sci- 
ence research  and,  at  the  same  time,  to 
investigate  areas  of  super  computing 
that  are  of  special  interest  to  the  Army. 
The  AHPCRC  provides  both  hands-on 
instruction  and  motivation  to  both  un- 
dergraduate and  graduate  students  from 
HBCUs. 
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Dr.  Tepper  Gill,  director  of  Computa- 
tional Science  and  Engineering  Re- 
search at  Howard  University,  received 
Army  funding  in  1990  to  install  a state- 
of-the-art  fiber  optics  configuration 
linking  more  than  40  advanced  work 
stations  on  campus  to  a super  computer 
providing  a gateway  to  more  than  5 ,000 
commercial  and  public  networks  (In- 
ternet). More  recently,  the  Army  pro- 
vided Dr.  Gill  additional  contract  sup- 
port in  the  design  and  installation  of 
the  first  telecommunications  network 
among  HBCUs. 

Dr.  Steven  Richardson,  associate  di- 
rector of  the  Materials  Science  Research 
Center  at  Howard  University,  is  being 
supported  by  the  Army  Research  Office 
to  study  the  electronic  structure  theory 
of  novel  semiconductor  systems.  Dr. 
Richardson  and  his  students  are  de- 
veloping first-principles  computational 
techniques  to  study  the  electronic  and 
structural  properties  of  artificially- 
structured  semiconductors  in  reduced 
dimensions. 

HBCU  Center  of  Excellence 

The  Army  research  Center  of  Excel- 


lence (CoE)  Program,  first  launched  in 
1979,  brings  together  a critical  mass  of 
university  researchers  to  advance  mili- 
tarily-relevant  technologies.  The  Army 
Research  Office  currently  manages 
eight  Centers  of  Excellence  and  31 
DOD  University  Research  Initiatives 
(URIs)  in  such  areas  as  artificial  intelli- 
gence, rotary- wing  aircraft,  mathemat- 
ical sciences,  electronics  and  optics. 

Clark -Atlanta  University  and  Morris 
Brown  College  were  recently  awarded 
$2.23  million  each  for  three  years  un- 
der the  Army’s  Center  of  Excellence 
Program.  They  are  the  first  two  histor- 
ically black  institutions  selected  to  re- 
ceive funding  under  the  Army’s  Centers 
of  Excellence  program. 

Clark-Atlanta  will  specialize  in  infor- 
mation science  to  provide  the  Army  with 
the  support  needed  to  collect,  sort,  inte- 
grate, manage,  and  evaluate  increasing 
qualities  of  automated  information  used 
in  battle  management  and  combat  oper- 
ations. Morris  Brown  will  specialize  in 
research  on  Army  training  and  how  fu- 
ture soldiers  can  maintain  peak  profi- 
ciency during  combat  operations. 

The  Army  Research  Office,  through 


its  Centers  of  Excellence,  conducts  in- 
stitutes during  the  summer  months  tar- 
geting minorities  and  women.  The  prin- 
ciple objective  of  the  Summer  Institute 
Program  is  to  nurture  and  retain  prom- 
ising undergraduate  students,  and  pro- 
vide them  with  a firm  foundation  for 
graduate  student  studies  in  mathemat- 
ics and  computer  science.  Obtaining 
this  objective  positively  affeas  the  pipe- 
line of  qualified  students  in  selected 
areas  of  mathematics  and  computer  sci- 
ences that  are  basic  to  all  Army  critical 
technologies. 

The  three  sites  of  Summer  Institutes 
were  the  Center  of  Nonlinear  Analysis 
located  at  the  Carnegie  Mellon  Univer- 
sity, the  Center  for  Artificial  Intelli- 
gence at  the  University  of  Pennsylva- 
nia, and  the  Army  High  Performance 
Computing  Research  Center  at  the 
University  of  Minnesota. 

Margret  James  is  a Howard  Universi- 
ty student  who  was  selected  to  partici- 
pate in  the  AHPCRC  Summer  Institute 
Program  offered  by  the  University  of 
Minnesota.  While  at  the  University  of 
Minnesota,  she  was  introduced  to  the 
world  of  super-computing.  Her  partic- 
ipation in  the  Summer  Institute  has  in- 
fluenced her  interest  in  pursuing  a 
career  in  super  computing. 

The  initiatives  defined  above  spell 
out  Army  leadership  commitment  to 
the  HBCU/Ml  program.  The  Army’s  ap- 
proach fully  meets  the  intent  of  Con- 
gress and  will  have  the  potential  to  de- 
ter manpower  deficiencies  predicted  by 
demographers  for  the  year  2000  and 
beyond. 


DJ^.  JOSIE  SCALES  is  a full-time 
professor  of  sociology  at  Morris 
Brown  College  in  Atlanta,  GA.  She 
recently  completed  an  HBCU  Sum- 
mer Bellow  Program  in  the  Office 
of  the  Deputy  Assistant  Secretary  for 
Research  and  Technology!,  Office  of 
the  ASA(RDA),  in  the  Pentagon. 

CATHERINE  KOMINOS  is  the 
chief  of  the  Bridging  Concepts 
Team,  Combat  Engineering  Direc- 
torate, US.  Army  Belvoir  Research, 
Development  and  Engineering 
Center,  Eort  Belvoir,  VA.  She  is  cur- 
rently on  temporary  assignment  i)i 
the  Pentagon  in  the  Office  of  the 
Deputy  Assistant  Secretary  of  the 
Army  (Research  and  Tecl.mology). 


Clark-Atlanta  University  and  Morris  Brown  College  recently  received  awards 
under  the  Army’s  Center  of  Excellence  Program.  Shown  left  to  right  are:  Daniel 
R.  Gill,  director,  Small  and  Disadvantaged  Business  Utilization;  Dr.  Gloria 
Anderson,  interim  president,  Morris  Brown  College;  Dr.  Kofi  Bota,  vice  presi- 
dent, Clark-Atlanta  University;  Dr.  Daphne  Kamely,  director.  Research  and 
Laboratory  Management,  OASA  (RDA);  and  Dr.  Gerald  J.  lafrate,  director.  Army 
Research  Laboratory. 
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WELDING  OF 
COMPOSITE  MATERIALS 


Background 

Originally  developed  in  response  to 
the  needs  of  the  aerospace  industry, 
composite  materials  are  receiving  in- 
creasing attention  from  other  potential 
users,  including  the  U.S.  Army.  Com- 
posites are  materials  with  two  or  more 
components  (fibers  embedded  in  a 
matrix)  that  combine  to  yield  charac- 
teristics superior  to  those  of  the  in- 
dividual constituents.  Strong  and  light 
weight,  composites  are  resistant  to  cor- 
rosion and  damage,  and  they  are  dura- 
ble under  harsh  environments. 

Today,  the  most  commonly  used 
composites  are  polymer-matrix  com- 
posites (PMCs).  PMCs  are  of  two  broad 
types — thermosets  and  thermoplastics. 
Thermosets  are  solidified  during  pro- 
cessing by  irreversible  chemical  reac- 
tions, when  the  molecules  in  the  poly- 
mer “cross-link.”  Thermoplastics,  on 
the  other  hand,  soften,  melt,  and  re- 
solidify. This  cycle  can  be  repeated 
numerous  times  and  offers  benefits  for 
manufacturing,  joining,  and  repair  of 
components.  The  main  advantages  of 
thermoplastics  are  an  infinite  shelf  life. 


Predicted 
equilibrium 
surface 
temperatures 
for  induction 
welding. 
Figures 
at  left 
are 

degrees  C. 


By  Diane  S.  Kukich 


a wide  range  of  processability,  and  high 
toughness. 

With  the  widespread  utilization  of 
composites,  making  individual  compo- 
nents is  just  the  first  step  in  a truly 
production-viable  fabrication  process. 
The  next  step  in  producing  a structure 
is  assembly  and  joining  of  the  separate 
components.  A considerable  amount  of 
effort  is  now  being  focused  on  bond- 
ing techniques  that  take  advantage  of 
the  “fusible”  nature  of  thermoplastics. 
A group  of  researchers  at  the  Universi- 
ty of  Delaware's  Center  for  Composite 
Materials,  an  Army  Research  Office 
(ARO)ZUniversity  Research  Initiative 
(URI),  are  developing  novel  techniques 
to  join  thermoplastic  composite  parts 
to  one  another,  as  well  as  to  parts  made 
of  other  materials  like  metals  and  ther- 
moset composites. 

Introduction 

Composites  have  traditionally  been 
joined  either  with  adhesives  or  with 
mechanical,  or  bolted,  fasteners.  Both 
of  these  methods  present  problems, 
however.  First,  the  joints  introduce  a 


■ foreign  ” material  into  the  composite. 
Second,  they  present  manufacturing 
difficulties.  Mechanical  fasteners  re- 
quire drilling  through  the  composite, 
causing  fiber  breakage  that  can  lead  to 
ultimate  failure  by  triggering  delamina- 
tions and  cracks  in  the  composite.  Bolt- 
ed joints  also  add  weight  to  the  struc- 
ture, negating  one  of  the  advantages  of 
composites.  And  adhesive  bonds, 
although  structurally  efficient,  require 
elaborate  surface  preparation,  which 
increases  cost  and  reduces  production 
efficiency. 

These  problems  have  led  to  the  inves- 
tigation of  other  joining  methods,  in- 
cluding resistance  and  induction  weld- 
ing, for  thermoplastic  composites. 
Welding  of  composites  is  essentially 
like  welding  of  such  traditional  materi- 
als as  metals  in  that  it  involves  local 
melting  and  solidification  to  join  two 
parts  together.  The  primary  difference 
between  any  two  welding  methods  is 
the  heating  method  used  to  bring  about 
melting,  but  both  the  resistance  and  in- 
duction methods  offer  such  advantages 
as  reduced  cycle  times,  low  part  count, 
minimal  surface  preparation,  and — 
because  of  the  first  three  factors — 
reduced  cost. 

To  bring  these  composites  welding 
techniques  to  the  manufacturing  floor, 
a number  of  questions  are  being  ad- 
dressed: What  are  the  optimal  process- 
ing parameters,  or  conclitions,  for  pro- 
ducing a high-c]uality  joint  that  will 
hold  up  under  a variety  of  environmen- 
tal and  loading  conditions?  Can  the 
process  be  repeated  so  that  the  joints 
produced  are  of  uniform  quality  from 
one  run  to  another?  Can  the  findings 
reached  using  the  Center’s  laboratory- 
scale  research  equipment  be  accurate- 
ly applied  to  a scaled-up  industrial 
production  line? 

To  ensure  quality  and  repeatability, 
an  automated  process  employing  sen- 
sors for  on-line  monitoring  and  control 
is  being  developed  at  CCM.  This  system 
will  allow  the  process  to  be  controlled 
and  real-time  nondestructive  evalua- 
tion (NDE)  to  be  carried  out — both  of 
which  are  essential  for  low-cost,  reli- 
ahle,  and  maintainable  composite 
components. 

Resistance  Welding 

In  resistance  welding,  a heating  ele- 
ment is  placed  between  the  parts  to 
be  joined,  current  is  applied,  and  re- 
sistance heating  causes  the  polymer 
at  the  interface  to  melt  and  bond  the 
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components  under  pressure.  In  the 
center’s  work,  a variety  of  heating  ele- 
ments have  been  investigated.  In  one 
unique  case,  conductive  carbon  fibers 
themselves  are  used  as  “in-situ”  heat- 
ers. In  some  applications,  the  same 
fibers  contribute  to  the  structural  prop- 
erties of  the  part. 

After  early  fundamental  research  that 
resulted  in  the  development  of  a mo- 
lecular diffusion  model  to  predict  the 
strength  and  toughness  of  joints  based 
on  the  thermal  (or  heating)  history,  the 
CCM  research  group  developed  an  au- 
tomated sequential  resistance  welder  to 
impose  these  optimal  conditions  on  an 
actual  process.  The  machine  uses  a 
“step-wise”  welding  approach,  in 
which  small  segments  of  large  compo- 
nents are  joined  sequentially,  substan- 
tially reducing  the  power  and  pressure 
that  would  be  required  to  join  the  en- 
tire surface  at  once.  With  this  approach, 
the  size  of  the  joint  is,  for  all  practical 
purposes,  unlimited. 

Center  researchers  are  now  using  the 
welder  to  investigate  the  relationship 
between  the  processing  conditions 
(primarily  temperature,  pressure,  and 
time)  and  the  performance  of  the  re- 
sistance-welded joint.  They  have  found 
that  heat  generation  within  large  welds 
must  be  homogenous  to  ensure  opti- 
mum performance  and  quality.  Ther- 
mal gradients,  or  differences  in  temper- 
ature from  one  part  of  the  weld  to 
another,  are  a greater  problem  than  in 
small  joints. 

The  researchers  have  also  made  a 
number  of  findings  about  the  role  of 
pressure  in  welding.  During  the  fusion 
bonding  of  thermoplastic  composite 
laminates,  the  polymer  at  the  bondline 
interlayer  flows,  producing  intimate 
contact  between  the  adherends,  or  sur- 


faces being  joined.  This  flow  process 
is  governed  by  the  temperature- 
dependent  viscosity  of  the  interlayer 
polymer,  the  consolidation  pressure, 
and  the  geometry,  or  shape,  of  the  ad- 
herends. The  extent  of  the  flow  deter- 
mines the  joint  bondline  thickness, 
which  relates  directly  to  the  mechani- 
cal performance  of  the  joint.  A poor  fit 
between  the  mating  parts  can  result  in 
bondline  thickness  variations  that  af- 
fect mechanical  performance. 

A model  to  predict  bondline  thick- 
ness was  developed  by  analyzing 
“squeeze  flow,”  or  how  much  of  the 
molten  polymer  flows  out.  If  sufficient 
pressure  is  applied,  void  nucleation  and 
growth  can  be  suppressed  due  to  ab- 
sorbed moisture.  The  researchers  have 
also  found  that  laminates  subjected  to 
high  temperature  may  come  apart  un- 
less sufficient  pressure  is  applied  dur- 
ing processing.  All  of  this  information 
is  critical  because  consolidation  pres- 
sure can  be  completely  controlled  in 
the  automated  welder — once  the  ef- 
fects are  known,  the  correct  pressure 
can  be  selected  to  maximize  perfor- 
mance and  quality. 

The  resistance  welder  has  evolved 
into  a test-bed  for  the  evaluation  of  var- 
ious non-intrusive  sensors.  CCM  re- 
searchers are  relating  the  information 
provided  by  the  sensors  to  the  process- 
ing parameters — i.e. , temperature  and 
pressure.  The  sensors  provide  feedback 
on  how  temperature  and  pressure  affect 
the  material  during  processing  so  that 
the  optimum  processing  conditions 
can  be  selected  on-line.  Multiple  sen- 
sors are  being  investigated  because  a 
range  of  information  is  needed  to  un- 
derstand the  behavior  of  the  material, 
and  each  technique  provides  a certain 
type  of  information.  The  only  way  to 


see  the  entire  picture — and  therebv 
control  the  process — is  to  use  a variety 
of  sensors  simultaneously. 

Induction  Welding 

In  induction  welding,  heating  occurs 
through  a magnetic  field,  with  con- 
ductive particles  embedded  at  the 
composite-composite  bond  interface. 
An  attractiv^e  joining  technology  for 
thermoplastics,  particularly  for  large- 
parts,  induction  welding  is  a non-con- 
tact technique  that  enables  compo- 
nents to  be  welded  with  access  from 
only  one  side.  The  Army  is  particular- 
ly interested  in  using  this  method  for 
field  repair. 

While  the  center’s  induction  welding 
research  is  far  less  mature  than  its  work 
in  resistance  welding,  Arm)'  Captain 
Bruce  Fink  recently  made  a major  con- 
tribution to  the  program.  In  1991,  CPT 
Fink  completed  a doctoral  degree  in  the 
University  of  Delaware’s  Material  Sci- 
ence Program,  with  research  that  fo- 
cused on  heating  of  continuous-car- 
bon-fiber-reinforced thermoplastics 
by  magnetic  induction.  Fink  developed 
several  models  that  will  provide  the 
foundation  for  the  next  stage  of  induc- 
tion welding  research. 

New  Research — Welding 
of  Dissimilar  Materials 

Most  recentlv',  CCM  researchers  have 
begun  to  investigate  the  welding  of  dis- 
similar materials.  There  is  a critical 
need  to  develop  such  techniques,  pri- 
marily because  history  has  shown  that 
materials  are  generally  substituted  on 
an  individual  component  basis.  For  ex- 
ample, one  part  in  a prev  iousl)'  all-metal 
assembly  may  be  fabricated  from  a com- 
posite, while  the  others  continue  to  be 
made  of  metal.  The  new  composite 


Typical  weld  stack  for  resistance  welding. 


Resistance-weided  corrugated  structure  for  F-22  appli- 
cations. Numbers  indicate  welding  sequence. 
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part  then  needs  to  be  joined  to  the  met- 
al pieees.  A number  of  dissimilar  ma- 
terial eombinations  are  being  explored, 
ineiuding  thermoset  eomposites  using 
a thermoplastie  interlayer;  thermoset 
eomposites  using  a novel  hybrid  ther- 
moplastie “prepreg”  (a  preimpregnat- 
ed tape  of  fibers  already  infused  with 
resin);  and  thermoplastie  and  ther- 
moset eomposites  to  aluminum,  titani- 
um, and  steel. 

Work  done  in  eollaboration  with 
Sikorsky  Helieopters  has  demonstrated 
that  thermoset  subcomponents  can  be 
bonded  to  each  other  using  a novel 
thermoplastic  prepreg  interlayer,  a con- 
cept developed  by  Sikorsky.  CCM  de- 
\eloped  and  defined  a control  system 
and  developed  the  process  to  fabricate 
the  interlayer  material.  “Lap  ” joints 
formed  using  this  technique  have  ex- 
hibited better  hot-wet  and  fatigue  per- 
formance than  adhesively  bonded 
joints.  University  and  industr)'  re- 
searchers are  now  working  closely 
together  to  bring  this  technology  to  the 
production  floor  for  Army  helicopter 
applications  on  the  Comanche. 
Sikorsky’s  primary  motivation  is  to 
reduce  costs,  a goal  that  is  achievable 
with  the  minimal  surface  preparation 
;md  reduced  cycle  times  (minutes  \er- 
sus  hours)  associated  with  this  process. 

In  collaboration  with  Alcoa,  ther- 
moplastic-to-aluminum  bonding  has 
been  investigated  for  automotive  and 


ground-vehicle  applications.  Tradition- 
al procedures  use  thermosetting  adhe- 
sives, such  as  epoxies,  applied  to  sur- 
face-modified thermoplastic  adherends. 
CCM  researchers  are  now  developing 
methods  to  join  the  dissimilar  parts  by 
using  the  thermoplastic  matrix  in  the 
composite  material  as  an  “in-situ”  hot- 
melt  adhesive — in  other  words,  one 
that  is  an  integral  part  of  the  process 
rather  than  a foreign  substance  in- 
troduced only  for  joining  purposes.  Be- 
cau.se  metals  are  non-porous,  surface 
pretreatment  is  still  required,  but  vast- 
ly reduced  cycle  times  can  be  achieved 
with  this  technique. 

In  related  work,  researchers  are  in- 
vestigating the  feasibility  of  manufac- 
turing fiber-reinforced  composite  parts 
incorporating  metal  inserts  and  attach- 
ments using  resin  transfer  molding 
(RTM),  a manufacturing  technique  in 
w hich  a twx)-  or  three-dimensional  tex- 
tile “preform  " shaped  like  the  desired 
part  is  infused  with  a resin.  The  pro- 
posed method  should  allow'  composite 
joints  with  greater  structural  integrity, 
higher  load-carrying  ability,  and  greater 
reliability  than  traditional  methods  to 
be  produced.  In  this  fabrication  pro- 
cess, the  metal  inserts  or  attachments 
are  encapsulated  in  the  preform,  and 
the  entire  assembly  is  processed  using 
RTM.  The  approach  should  result  in  in- 
creased efficiency  because  the  joining 
operation  is  incorporated  into  the  pre- 


forming and  molding  step,  eliminating 
the  need  for  costly  and  time-consum- 
ing post-processing  joining  operations. 
The  results  of  this  work  are  expected 
to  be  relevant  to  the  Army’s  Composite 
Armored  Vehicle  (CAV)  program. 

Technology  Transfer 

CCM  has  a well-established  history  of 
interaction  with  both  the  Army  and  in- 
dustry and  has  demonstrated  superior 
ability  to  transfer  findings  made  in  its 
research  laboratories  to  potential  end 
users.  In  fact,  according  to  Dr.  Andrew 
Crowson,  director  of  the  ARO  Materi- 
als Sciences  Division,  among  the  main 
reasons  for  selecting  CCM  as  the  ARO/ 
URI  Center  of  Excellence  for  Com- 
posites Manufacturing  Science,  Reli- 
ability and  Maintainability  Technology 
in  1986  and  again  in  1992  were  tech- 
nology transfer  and  CCM’s  connection 
to  industry.  In  addition  to  direct  trans- 
fer of  research  findings  to  sponsors, 
CCM  offers  general  technology  trans- 
fer through  a variety  of  publications 
and  continuing  education  programs, 
including  an  annual  composites 
workshop. 

Personnel  at  Army  labs  are  invited  to 
visit  CCM’s  Composites  Manufacturing 
Science  Laboratory,  particularly  during 
the  workshop  (May  18-20,  1993),  for 
lab  tours,  equipment  demonstrations, 
and  so  on.  CCM  researchers  hope  that 
these  mechanisms  play  an  integral  role 
in  filling  Army  manufacturing  technol- 
ogy needs  and  bringing  about  the 
w idespread  use  of  composites. 

For  more  information  about  CCM’s 
research  program  on  composites 
welding,  contact  Professor  John  W. 
Gillespie  Jr.,  201  Composites  Manu- 
facturing Science  Laboratory,  Univer- 
sity of  Delaware,  Newark,  DE  19716- 
3144,  commercial  (302)831-8702,  data- 
fax  (302)831-8525. 
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the  Center  for  Composite  Materials 
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THE  ARMY 

MATERIEL  COMMAND’S 
NEW  APPROACH 
TO  PLANNING 


The  Army  Materiel  Command  (AMC) 
is  determined  to  lead  the  Army  in  total 
Army  quality.  One  key  aspect  of  the  cul- 
tural change  needed  for  total  Army 
quality  is  customer-focused  planning. 
AMC’s  understanding  of  and  relation- 
ship to  its  customers  must  be  the  focus 
of  AMC  strategic  and  operational 
planning. 

The  need  for  change  in  the  method 
of  planning  is  further  fueled  by  dra- 
matically reduced  resource  projections 
for  the  military  services  that  demand 
AMC  plan  for  the  future  in  such  a way 
as  to  preserve  the  skills  and  process  vi- 
tal to  AMC’s  customers.  More  precise 
knowledge  of  customer  needs  and 
resources  and  closer  ties  to  potential 
suppliers  are  essential  given  anticipat- 
ed fluctuating  workload  and  funding 
levels  and  changes  from  direct  to  reim- 
burseable  funding.  AMC’s  new  method 
of  planning  will  enhance  the  ability  to 
satisfy  customer  needs  and  minimize 
personnel  turbulence.  This  method  is 
analogous  with  private  sector  near- 
term  and  strategic  planning  which  is 
concerned  with  the  customer,  market- 
ing strategies,  revenue  sources,  suppli- 
ers, capital  investments,  operational 
costs,  and  risks.  ’We  call  this  “business 
planning’’  to  emphasize  the  customer 
focus  and  are  developing  and  imple- 
menting this  approach  within  AMC. 

The  objective  of  AMC’s  business 
planning  is  not  to  communicate  to  in- 
vestors as  is  done  in  industry,  but  to 
forge  a team  of  managers  with  a com- 
mon vision  of  the  organization’s  future, 
based  on  realistic  customer  needs.  The 
management  team  must  also  have  long 
and  short-term  plans  for  achieving  that 
future.  Another  objective  is  for  employ- 
ees to  understand  where  the  organi- 
zation is  going  and  provide  them  the 
opportunity  to  contribute.  This  will  be 
increasingly  important  as  middle  man- 
agement is  streamlined  and  the  em- 
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ployees’s  direct  interaction  \^■ith  the 
customer  increases. 

AMC  used  the  Process  Action  Team 
approach  in  developing  the  new  busi- 
ness planning  process.  A team  of  plan- 
ners from  the  various  AMC  research, 
development,  test  and  evaluation 
(RDTE)  activities  and  the  private  sector 
was  formed  in  November  1990.  This 
team  reviewed  government  and  indus- 
try practices  and  then  developed  a 
detailed  business  planning  process  for 
AMC  use.  The  process  was  document- 
ed in  a PERT-type  chart  along  with 
detailed  verbal  descriptions  of  each  of 
the  steps  to  support  dissemination 
throughout  AMC.  In  the  fall  of  1991, 
following  the  development  of  top- 
down  guidance  and  strategy,  the  AMC 
research,  development  and  engineer- 
ing centers,  test  activities  and  laborato- 
ries began  implementing  the  process. 
Work  began  at  the  same  time  to  define 
the  other  planning  elements  of  AMC 
and  to  begin  training  on  the  process. 

The  business  planning  process  will 
be  implemented  at  all  AMC  “business 
centers.’’  This  is  the  term  AMC  is  using 
analogous  to  the  pri\  ate  sector's  “profit 
centers.  ” Examples  of  AMC  business 
centers  are  test  activities;  depots; 
research,  development,  and  engineer- 
ing centers;  acquisition  centers; 
separate  reporting  activities  such  as 
Army  Research  Office;  etc.  This  pro- 
vides management  with  visibilit\  of 
AMC  business  strateg}'  two-levels  down 
and  provides  for  AMC-wide  integration 
of  common  elements. 

Other  terms  that  AMC  is  finding  use- 
ful in  this  cultural  change  include 
“revenue’’  and  “total  workforce” 
Eormerly,  typical  planning  data  for 


many  AMC  business  centers,  which 
were  largely  direct  funded,  focused  on 
what  types  of  funds  were  needed.  Now, 
as  the  Defense  Business  Operations 
Eund  and  other  OSD  initiatives  help  us 
focus  on  the  customer  and  the  source 
of  funds,  the  term  re\enue  becomes 
extremely  useful.  By  focusing  on  the 
expected  revenue  from  specific  cus- 
tomers, AMC  emphasizes  the  need  for 
dialogue  with  the  customers  and 
awareness  of  their  needs  and  resources. 
AMC  also  found  the  business  centers 
tended  to  plan  for  impacts  on  the  full- 
time permanent  staff  but  without  ex- 
plicity  planning  for  handling  major 
workload  and  funding  fluctuations. 
The  term  total  workforce  was  defined 
to  include  all  the  personnel  required  to 
perform  the  mission,  including  part- 
time,  temporary  employees  and  sup- 
port contractors.  In  examining  the 
plans  for  total  workyears  AMC  could 
then  look  at  future  workforce  flexibil- 
ity and  the  plans  for  the  full-time  per- 
manent staff. 

The  new  business  planning  process, 
summarized  in  Eigure  1,  can  be  de- 
scribed as  four  distinct  phases: 

• In  the  first  phase,  the  managers  of 
a business  center  clarify  the  mission 
and  vision  of  the  business  center's  fu- 
ture in  the  context  of  the  social,  politi- 
cal, legal,  technological,  and  threat  en- 
\ ironment  and  guidance  from  higher 
headquarters.  They  may  need  to  look 
at  more  than  one  alternate  future,  if  the 
situation  is  unstable. 

• The  second  phase  of  the  process 
requires  intense  stud}’  of  the  customers, 
their  needs,  and  the  unique  capabilities 
of  the  busines.s'  center  to  respond  to 
those  needs.  This  informantion  be- 
comes the  “marketing”  plan.  The  se- 
cond phase  also  retjuires  gathering  and 
analyzing  a wide  variety  of  data  about 
the  business  center's  infrastructure, 
people,  and  financial  resources,  and  the 
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Figure  1. 
The  New  Business 
Planning  Process. 


business  center’s  strengths  and  weak- 
nesses relative  to  customers’  future 
needs.  Clearly,  the  results  of  the  vari- 
ous analyses  will  impact  on  one  an- 
other. For  instance,  feedback  of  a neg- 
ative impression  on  the  part  of  the 
customers  in  a technical  area  of  increas- 
ing customer  demand  may  cause  man- 
agers to  rethink  strengths/weaknesses 
or  personnel  planning.  After  the  data 
is  gathered  and  the  implications  ana- 
lyzed, the  business  center  can  proceed 
to  the  third  phase  of  the  process. 

A Summary  of  the  Process 

During  the  third  phase,  the  business 
center  does  a detailed  risk/benefit  anal- 
ysis of  possible  strategies,  decides 
which  strategy  to  pursue,  and  docu- 
ments this  in  a business  plan.  In  the  fi- 
nal phase,  the  business  plan  is  imple- 
mented and  progress  is  monitored 
against  the  strategy.  Obviously,  the 
process  must  begin  again  as  time  and 
en\’ironmental  changes  impact  the  bus- 
iness center. 

The  RDTE  business  centers  which 
helped  develop  the  process  have  taken 
the  lead  in  implementation.  AMC  is  see- 
ing the  impact  of  their  work.  Managers 
are  excited  about  the  new  understand- 
ing they  have  of  their  business  center 
and  its  future  in  relationship  to  their 
customers.  They  even  speak  different- 
ly about  their  organizations.  For  exam- 
ple, during  the  quarterly  RDF  centers’ 
technical  directors  meetings,  discus- 
sions on  programmatic  issues  shifted  to 
future  customers  needs  and  current 
customer  problems. 

Closer  working  relationships  among 
AMC  business  centers  also  occurred 
during  the  process  of  integrating  plans. 
Most  of  the  RTDE  business  centers  have 
completed  the  first  iteration  of  the 
process  and  AMC  is  using  the  lessons 
learned  in  implementation  at  the  other 
business  centers. 

Clearly,  it  is  highly  undesirable  for 


the  AMC  business  centers  to  plan  their 
business  independent  of  OSD  and  DA. 
Effective  planning  at  the  business  cen- 
ter level  requires  an  articulated  vision 
and  strategy  for  the  command  within 
the  context  of  OSD  and  DA  guidance. 
The  AMC  Executive  Steering  Commit- 
tee for  Total  Quality  Management  is 
providing  that  vision  and  strategy. 

AMC  is  preparing  a detailed  descrip- 
tion of  its  strategy  and  guidance  to  the 
business  centers  to  assure  a common 
understanding  of  the  future  environ- 
ment and  directions. 

To  provide  a structure  for  articulat- 
ing our  strategy  for  the  future,  the  Ex- 
ecutive Steering  Committee  is  focusing 
on  the  concept  of  “core  competen- 
cies,’ ’ specifying  those  unique  skills  and 
processes  that  must  be  preserved  to  as- 
sure the  ability  to  satisfy  the  customer. 
Through  the  Executive  Steering  Com- 
mittee, the  business  centers  are  present- 
ly expanding  descriptions  of  core  com- 
petencies by  defining  their  core  capa- 
bilities. This  committee  is  the  forum  for 
the  discussion  of  the  barriers  to  busi- 
ness planning  and  solutions  for  remov- 
ing them. 

Planning 

Within  AMC  Systems 

Effective  planning,  however,  can 
never  be  solely  a top-down  process. 
The  business  centers  will  provide  input 
to  the  strategy  process  through  the  Ex- 
ecutive Steering  Committee.  In  addi- 
tion, the  centers  will  formulate  their 
business  plans  based  on  the  AMC  strate- 
gy. Their  plans  will  be  reflected  back 
through  the  system  in  their  submissions 
to  the  AMC  Program  Objective  Memo- 
randa, civilian  pay  plans,  and  other 
budgeting  and  planning  actions. 

Use  of  the  new  data  on  total  work- 
force, on  revenue  sources,  core  capabil- 
ities, etc.  will  allow  the  examination  of 
trends  and  implication  of  the  plans  at 
the  command  level.  Eor  example,  with 


AMC’s  awareness  of  fluctuations  in  the 
future  revenues,  is  the  command  plan- 
ning for  increasing  workforce  flexibil- 
ity to  avoid  perturbations  of  the  full- 
time permanent  staff? 

To  energize  the  change  to  the  new 
planning  process,  the  AMC  Principal 
Deputy  for  Acquisition  (PDA)  is  the 
designated  lead  for  business  planning. 
The  PDA  will  continue  to  develop  and 
institutionalize  the  business  planning 
process.  The  PDA,  his  peers,  and  the 
principal  deputies  for  technology  and 
logistics,  will  integrate  business  plans 
across  AMC  and  develop  the  AMC  lev- 
el business  plan(s). 

AMC’s  industry  counterparts  tell  us 
that  it  generally  took  five  iterations  be- 
fore they  were  ‘ ‘good’  ’ at  their  planning 
processes.  Long  before  they  were  satis- 
fied that  they  understood  all  the  pro- 
cess steps  and  methods  completely, 
they  were  seeing  payoffs  in  their  under- 
standing and  control  of  their  business. 
AMC  already  experienced  some  of  this 
and  expects  the  same  increasing  return 
on  its  time  investment. 

The  benefits  of  this  approach  to  plan- 
ning derives  from  the  visibility  it  lends 
to  the  total  business  center  and  to  the 
customer /business  center  relationship. 
The  managers  are  no  longer  trying  to 
make  decisions  on  the  “eaches”  with- 
out the  larger  picture  of  the  customers 
needs,  revenue  streams,  infrastructure 
and  resources,  and  total  workforce. 
This  approach  also  capitalizes  on  the 
talents  of  all  the  managers  and  em- 
ployees by  articulating  the  future  and 
strategy  of  the  business  center.  The  em- 
ployees can  share  in  management’s  ex- 
citement about  a successful  future  and 
take  pride  in  their  contributions. 


CYNTHIA  LEA  TOOTLE  served 
for  16  months  as  the  special  assis- 
tant for  business  plans  to  the  Army 
Material  Command  deputy  com- 
manding general.  She  has  a B.S. 
degree  in  applied  mathematics 
from  the  University  of  Michigan 
College  of  Engineering  and  an  M.S. 
degree  in  management  science 
from  Eairleigh  Dickinson  Universi- 
ty. She  has  now  returned  to  business 
planning  at  the  Army  Research 
Laboratory. 
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Introduction 

The  Nov'cmber-December  1992  issue 
of  ihe  Army  RD&A  Bulletin  described 
a host  of  on-going  initiatives  to  imple- 
ment Reliance  changes  into  the  science 
and  technology  community.  The  Test 
and  Evaluation  Command  (TECOM),  a 
major  subordinate  command  of  the 
Army  Materiel  Command,  is  meeting  the 
challenges  of  “Project  Reliance”  as  well. 
This  article  will  specifically  outline  the 
progress  of  the  Aviation  Technical 
Test  Center  (ATTC),  one  of  TECOM  s 
nine  test  centers,  in  applying  Reli- 
ance concepts  to  aviation  testing  and 
evaluation. 

Background 

The  genesis  of  Reliance  was  a Defense 
Management  Report  (DMR)  decision  in 
October  1989  which  directed  the  ser- 
\’ices  to  create  a new  approach  to  increase 
efficiency'  and  reduce  unwarranted  over- 
lap in  research,  development,  test,  and 
evaluation  activities.  Since  inception. 
Reliance  has  gained  momentum  and  has 
been  incorporated  throughout  the  mili- 
tary and  DOD  agencies.  At  ATTC,  Reli- 
ance initiatives  are  being  applied  to  Army 
aviation  testing  at  five  basic  levels:  the 
unit  level,  ATTC  itself;  the  TECOM  lev- 
el; the  Army  level;  the  DOD  level;  and 
the  intra-federal  agency  level,  such  as 
NASA  (see  Figure  1).  ATTC  is  involved 
at  each  of  these  levels. 

The  mission  of  ATTC  is  to  plan,  con- 
duct, analyze,  and  report  on  technical 
tests  of  aviation  systems  and  related  sup- 
port equipment  during  development  and 
throughout  the  life  cycle.  In  this  capacity, 
ATTC  is  the  only  Army  test  center  that 
tests  aircraft,  component  systems,  and 
associated  equipment  as  a total  integrated 
aviation  weapon  system. 

ATTC  consists  of  a command  group, 
a Management  and  Plans  Division,  Flight 
Systems  Test  Division,  and  a Technical 
Test  Support  and  Logistics  Division,  lo- 
cated at  Fort  Rucker,  AL,  which  will  be 
called  ATTC  East  for  the  purposes  of  this 
article.  ATTC  also  has  an  Airw  orthiness 
Qualification  Test  Directorate  (AQTD) 
located  at  Edwards  AFB,  CA,  which  will 
be  called  ATTC  West. 

Flight  Systems  testing  concentrates 
on  system  performance  and  integra- 
tion, reliability  and  logistics  support- 
ability,  human  factors  engineering, 
system  safety,  and  modification  of  air- 
craft for  test.  Airworthiness  qualifi- 
cation testing  at  Edwards  AFB  keys  on 
flight  characteristics  such  as,  stability 
and  control,  air  vehicle  performance 
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in  level  flight,  climb/descent,  and  hover, 
and  flight  under  icing  conditions. 

ATTC’s  Role  in  T&E  Reliance 

The  primary  Reliance  challenge  fac- 
ing aviation  testers  is  to  move  from  a cli- 
mate of  cooperation  (the  main  type  of 
interaction  prior  to  Reliance)  to  a higher 
level  of  interaction,  such  as  joint  efforts, 
collocation  and  consolidation  (see  Figure 
2).  In  some  specific  areas,  ATTC  can  also 
be  quite  competitive  in  providing  test- 
ing and  testing  support  services  to  other 
military  departments  or  DOD  and  fed- 
eral agencies.  Many  examples  of  how 
ATTC  has  incorporated  Reliance  con- 
cepts can  be  cited. 

Relative  to  joint  efforts,  ATTC  has 
increased  the  number  of  joint  test  proj- 
ects over  the  last  few  years.  ATTC  West 
has  performed  recent  artificial  icing  tests 
on  several  sister  service  aircraft.  In  par- 
ticular, the  Helicopter  Icing  Spray  Sys- 
tem (HISS),  a CH-47D  w ith  a huge  in- 
ternal water  tank  and  spray  boom  which 
generates  ice  clouds,  has  been  used  at 
Duluth,  MN,  to  test  an  EC-130  for  the 
Coast  Guard,  several  aircraft  for  NASA, 
and  is  scheduled  to  test  the  Marine  Corps’ 
V-22  Osprey  next  icing  season.  ATTC's 
HISS  is  one-of-a-kind  and  dearly  a na- 
tional asset. 

Flight  systems  testing  has  also  been 
conducted  more  frequently  in  a joint 
manner.  Most  recently,  the  Ultra  Light- 
weight Camouflage  Net  System  (UL- 
CANS)  test  has  been  conducted  jointly 
at  Eglin  AFB,  EL,  while  a radar  cross- 
Section  measurement  test  of  several  air- 


craft has  been  conducted  with  the  Nav\’ 
at  Point  Mugu,  CA. 

Traditionally,  ATTC  has  also  supported 
both  the  Nav}'  and  the  Air  Force  Test  Pilot 
Schools.  In  fact,  two  former  ATTC  per- 
sonnel are  serving  as  Army  members  on 
the  faculty  of  the  Naval  Test  Pilot  School 
at  Patuxent  River,  MD. 

Another  spinoff  of  Reliance  is  the 
increase  in  mutual  support  betw'een  TEC- 
OM test  centers.  For  example,  the  Cold 
Regions  Test  Center  at  Fort  Greely,  AR, 
has  provided  extensive  support  to  Army 
aviation  cold  weather  testing. 

During  last  year’s  cold  w'eather  test 
cycle,  aviators  from  ATTC  were  able  to 
test  not  only  primary  aircraft,  such  as 
the  AH-64  Apache,  but  also  conducted 
ancillary  tests  on  aviator  cold  weather 
clothing.  Much  funding  has  been  saved 
through  such  piggyback  testing.  Simi- 
larly, White  Sands  Missile  Range  recentl)' 
provided  firing  ranges  for  a joint  lash- 
up  of  Army  ATACMS  and  Apache  Air- 
borne Target  Handover  System  aircraft, 
firing  Hellfire  missiles  at  targets,  locat- 
ed and  passed  to  Army  systems  by 
JSTARS.  This  is  another  excellent  example 
of  piggyback  testing  to  demonstrate  a 
joint  w arfare  concept  and  close  support 
between  TECOM  test  centers. 

Collocation  is  the  second  facet 
of  Reliance  in  which  ATTC  has  made 
significant  strides.  ATTC’s  Airworthiness 
Qualification  Testing  Directorate  is 
collocated  with  the  Air  Force’s  Flight 
Test  Center  at  Edwards  AFB.  This  col- 
location has  enhanced  Army  and  Air 
Force  mutual  support  on  many  projects. 
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RELIANCE  APPLICATION  LEVELS 
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• COORDINATION 


GOAL:  MOVE  FROM  COORDINATION 
TO  HIGHER  LEVEL  OF  INTERACTION 


• COMPETITION 

• SERVICE  UNIQUE 


Figure  1. 

For  example,  the  Army  is  currentl}  sup- 
porting the  C-17  Combined  Test  Force 
by  pnniding  T-34  chase  aircraft  support 
during  the  paradrop  and  cargo  drop 
phase  developmental  testing. 

ATTC  also  flies  the  NASA  photo  mis- 
sion for  space  shuttle  landings  at  Edwards 
AFB.  In  addition,  the  Ami}'  provides  the 
Air  Force  instructor  pilots  and  rotorcraft 
for  the  Air  Force  Test  Pilot  School  and 
a reciprocal  arrangement  exists  with 
Army  test  pilot  students  using  Air  Force 
instructors  and  aircraft. 

In  fact,  ATTC  West  receives  all  of  its 
base  operations  support  from  the  Air 
Force,  as  well  as  calibration  and  labora- 
tory support.  ATTC  West  has  also  used 
threat  system  ranges  at  the  Na\w’s  nearby 
China  Lake  facility.  Likewise,  due  to  the 
close  proximity  of  Eglin  AFB,  FL,  ATTC 
Fast  has  habitually  used  threat  ranges 
there  for  aircraft  sure  ivability  equipment 
tests,  the  climatic  chamber  for  extreme 
climatic  effects  tests,  and  firing  ranges 
for  w^eapons  tests. 

Yet  another  way  ATTC  East  benefits 
from  its  location  at  Fort  Rucker  is  through 
its  close  relationship  with  the  Army  Avi- 
ation Center  and  School  and  associat- 
ed activities  there.  For  instance,  ATTC 
I’ast  uses  the  same  logistics  support  con- 
tract for  maintenance  and  repairs.  This 
arrangement  keeps  support  costs  low 
w hile  providing  high  availability  rates 
primarily  due  to  economies  of  scale  of 
the  much  larger  Fort  Rucker  fleet. 

Collocation  at  the  home  of  Army  avi- 
ation also  affords  an  opportunity  for 
mutual  support  with  other  RDT&E  ten- 
ant actix^ities,  such  as  the  Aeromedical 
Research  Laboratory  and  an  element  or 
the  Army  Research  Institute.  This  col- 
location has  had  a synergistic  effect  and 
benefits  Army  aviation  as  a whole. 

A third  category  of  Reliance  is  con- 


solidation. As  a result  of  the  Defense 
Management  Report  decision  mentioned 
earlier,  the  management  of  Army  avia- 
tion testing  has  been  consolidated  by 
placing  the  former  Army  Engineering 
Flight  Activity  under  TECOM  s former 
Aviation  Developmental  Test  Activity, 
thereby  establishing  the  Aviation  Tech- 
nical Test  Center.  This  led  to  an  overall 
reduction  of  ov  erhead  and  the  consoli- 
dation of  most  management  functions 
at  Fort  Rucker,  including  budget  and  lo- 
gistic support,  planning  for  common  test 
and  computer  architectures  and  acquisi- 
tions, and  human  factor /system  safety  en- 
gineering support.  This  is  the  first  of  steps 
to  consolidate  Army  aviation  testing. 

Downstream  potential  exists  for  geo- 
graphic consolidation.  Furthermore,  or- 
ganizational or  geographic  consolida- 
tion of  other  portions  of  aviation  test- 
ing, such  as  armament/weapons  and 
electronics  offer  other  possible  future 
Reliance  opportunities.  Ideally,  as  much 
as  possible,  there  should  be  a one-stop 
testing  facility  for  Army  aviation  which 
could  further  reduce  duplication  and 
redundant  capabilities. 

Finally,  competition  is  a separate  cate- 
gory of  Reliance  in  which  one  military 
department  competes  to  win  the  honor 
of  providing  a particular  service  or  sup- 
port to  other  military  departments  or 
agencies. 

ATTC  has  a special  niche  in  the  tri- 
service aviation  testing  realm  in  the  case 
of  rotorcraft,  where  the  preponderance 
of  rotorcraft  and  rotorcraft  testing  be- 
long to  and  are  performed  by  the  Army. 
In  this  niche,  ATTC  can  provide  sister 
services  unique  expertise  in  testing  and 
testing  support. 

The  Army  already  provides  rotorcraft 
training,  maintenance,  and  logistics  sup- 
port to  other  services.  Extending  this 


Figure  2. 

existing  capability  to  include  rotorcraft 
testing  and  testing  support  is  the  next 
logical  step. 

Conclusion 

ATTC  has  made  significant  progress 
in  applying  Reliance  initiatives  to  Army 
aviation  testing.  Certainly,  much  more 
progress  can  be  made.  Each  decision  to 
conduct  more  joint  projects,  collocate 
more  units  and  capabilities  at  common 
sites,  and  consolidate  more  missions  un- 
der one  executive  lead  service  or  organi- 
zation will  require  serious  thought  and 
consideration.  Nevertheless,  in  these 
times  of  dwindling  funds  and  shrink- 
ing force  structure.  Reliance  efforts  make 
the  most  sense.  In  order  to  reap  the 
benefits  of  a fully  implemented  Reliance 
program,  it  may  be  necessary  to  spend 
some  additional  money  up  front  in  order 
to  sav  e a much  greater  amount  of  money 
in  the  long  run. 

A skeptic  might  ask,  “How  can  we  af- 
ford to  make  such  expenditures”?  In 
keeping  with  our  national  military  strat- 
egy’s emphasis  on  research,  devel- 
opment, test,  and  evaluation  for  the  fu- 
ture, a better  question  might  be  “How 
can  we  afford  not  to ’? 
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Introduction 

Although  the  direct  military  threat 
from  the  Soviet  Union  no  longer  exists, 
the  United  States  is  facing  a new,  subtle 
threat  to  its  national  security.  This  threat 
is  the  effort  by  traditional  adversaries, 
as  well  as  other  nations,  to  acquire,  dupli- 
cate or  counter  key  technologies  devel- 
oped in  our  country.  This  threat  imperils 
the  nation’s  defense,  as  well  as  its  eco- 
nomic security. 

In  an  era  of  multinational  corpora- 
tions, joint  development  programs,  and 
numerous  sales  of  weapons  abroad,  the 
loss  of  technology  to  other  countries 
is  likely  to  increase  unless  positive  steps 
are  taken  to  reduce  or  eliminate  unautho- 
rized transfers. 

Background 

Spies  and  espionage  have  existed  for 
many  ) ears.  Today,  these  assets  have  been 
supplemented  by  numerous  electron- 
ic devices.  However,  the  greatest  threat 
to  acquisition  programs  is  still  the  hu- 
man agent.  In  this  country,  the  spy’s  ef- 
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forts  are  aided  immensely  by  our  open 
society.  Many  topics  are  openly  dis- 
cussed in  public  forums  in  this  coun- 
try which  would  be  highly  classified  in 
other  countries. 

Although  the  United  States  had  an  ef- 
fective system  to  counter  intelligence 
operations  of  traditional  adversaries  dur- 
ing the  Cold  War,  this  system  will  face 
a new,  diversified  threat  in  the  post-Cold 
War  era.  In  addition  to  the  vast  intelli- 
gence collection  resources  of  the  Rus- 
sian state,  we  have  additional  threats  from 
the  other  republics.  Further,  many  of  our 
traditional  friends  and  allies  have  divert- 
ed some  of  their  intelligence  resources 
to  the  collection  of  scientific  and  indus- 
trial technology  programs. 

Two  major  studies  clarified  the  mag- 
nitude of  this  threat  to  defense  acquisi- 
tion programs.  One  study  was  conducted 


under  the  direction  of  Congress,  while 
the  other  study  was  conducted  by  the 
under  secretary  of  defense  (USD)  (ac- 
quisition). The  latter  study  was  known 
as  the  Protection  of  the  U.S.  Technical 
Lead. 

Of  the  unelassified  findings,  the  most 
significant  ones  concerned  the  manage- 
ment of  security  within  acquisition  pro- 
grams. The  first  finding  noted  that  the 
only  document  which  addressed  secu- 
rity issues  in  most  programs  was  the 
Security  Classification  Guide.  However, 
these  documents  rarely  contained  any 
guidanee  or  information  on  the  scope 
nor  intent  of  the  protection  effort. 

Similarly,  another  finding  noted  that 
DOD  lacked  central  direction  for  pro- 
tection planning  and  oversight.  This  con- 
dition was  reflected  in  program  offices 
and  range  facilities,  where  commanders 
rarely  allocated  security  programs 
sufficient  resources  or  personnel  to 
implement  an  effective  protection  pro- 
gram. In  addition,  there  is  a lack  of 
security  training  in  the  acquisition 
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system.  Findings  of  the  study  underlined 
the  need  for  a ‘ ‘cultural’  ’ change  to  inte- 
grate protection  planning  into  the  pro- 
tection process. 

This  need  was  manifested  in  the 
study’s  recommendations.  The  most  sig- 
nificant recommendation  was  to  have 
USD(A)  assign  the  responsibility  for  pro- 
tection planning  to  the  program  man- 
agers. In  addition,  the  study  recommend- 
ed that  DOD  allocate  counterintelligence 
and  security  specialists  to  the  program 
offices  to  help  the  managers  develop  an 
effective  protection  plan. 

In  addition,  the  study  recommend- 
ed an  integration  of  protection  planning 
into  the  curriculum  of  acquisition  train- 
ing programs.  Also,  this  study  recom- 
mended the  establishment  of  a DOD- 
level  office  to  act  as  the  focal  point  for 
protection  efforts  and  to  develop  a master 
plan  to  address  infrastructure  problems. 

The  Congressional  study  was  the  result 
of  FY91  budget  hearings.  Several  of  the 
recommendations  of  Congress  matched 
those  of  the  PTL  study.  Congress  directed 
DOD  to  establish  oversight  responsibility 
for  protection  planning  and  to  identi- 
fy all  costs  associated  with  protection 
efforts.  In  addition,  Congress  directed 
DOD  to  develop  a strateg}’  to  fix  the  secu- 
rity issues  at  selected  ranges. 

These  findings  led  to  several  changes 
within  DOD.  One  of  the  most  signifi- 
cant was  the  establishment  of  the  Ac- 
quisition Systems  Protection  Office 
(ASPO)  as  the  activity  responsible  for 
protection  planning  oversight  within  the 
department. 

ASPO  was  tasked  by  the  under  secre- 
tary of  defense  (acquisition)  to  review 
the  security  classification  guide  and  pro- 
gram protection  measures  of  all  major 
acquisition  programs,  and  provide  a writ- 
ten assessment  to  the  appropriate  De- 
fense Acquisition  Board  (DAB)  Commit- 
tee prior  to  each  Milestone  Review. 

’W'hen  one  considers  the  number  of 
minor  acquisition  and  research  programs 
which  feed  these  major  programs,  this 
review  authority  is  more  encompassing 
than  it  may  appear.  In  addition,  ASPO 
was  tasked  to  address  the  security  in- 
frastructure problem  within  DOD,  as 
well  as  develop  a method  to  ensure 
uniformity  of  protection  efforts  for  a 
given  piece  of  equipment  across  pro- 
gram lines. 

The  other  major  change  was  the  in- 
corporation of  protection  planning  re- 
quirements in  DOD  documents  which 
gov^ern  the  acquisition  process.  In  Part 
5 , Section  F,  of  DOD  Instruction  50(  >0. 2. 


program  managers  are  told:  ‘ a compre- 
hensive protection  and  technology  con- 
trol plan  shall  be  established  for  each 
defense  acquisition  program  to  identi- 
fy and  protect  classified  and  other  sen- 
sitive information.” 

Further,  this  same  section  states  this 
plan  will  address: 

• the  use  of  counterintelligence  and 
operation  security  surveys  to  monitor 
information  loss  during  system 
development; 

• the  definition  of  threat  options  (reac- 
tive threat)  and  the  potential  for  exer- 
cising those  options  which  could  counter 
the  acquired  systems  capabilities; 

• the  potential  vulnerabilities  of  the 
acquired  system  due  to  evolving  threat 
capabilities;  and 

• for  international  programs,  technol- 
ogy assessment  and  control. 

With  these  initiatives,  DOD  has  at- 
tempted to  address  the  concerns  ex- 
pressed in  the  various  studies.  The 
primary  method  DOD  has  elected  to  use 
to  fulfill  its  oversight  responsibility  is 
a review  of  each  system  or  component’s 
program  protection  plan  (PPP)  as  part 
of  the  DAB  process. 

THE  PPP 

Since  the  development  of  a protec- 
tion plan  is  a requirement  for  all  acqui- 
sition programs,  a key  step  is  to  define 
its  function  and  role.  The  ideal  plan  is 
one  which  blends  counterintelligence 
analysis,  operations  security,  traditional 
security  disciplines,  and  system  secu- 
rity engineering  to  provide  an  efficient 
and  cost-effective  method  which  will 
protect  the  system  from  all  collection 
threats  during  dev'dopment  and  deploy- 
ment. To  ensure  the  plan  will  be  fully 
integrated  into  the  programs  operations, 
DOD  Instniction  5000.2  directs  program 
managers  tO:  “develop  a protection  plan 
prior  to  the  Milestone  I review  and  up- 
date it  prior  to  each  subsequent  review; 
[and]  produce  a protection  plan  that  will 
include  program-related  activities  at  test 
centers,  ranges,  laboratories,  contractor 
facilities,  and  deployment  locations  for 
all  phases  and  aspects  of  the  acquisition 
process.” 

The  ASPO  will  provide  a written  as- 
sessment to  the  DAB  committees  on  the 
effectiveness  and  efficiency  of  each  pro- 
gram or  component  program’s  efforts 
to  meet  these  requirements.  With  this 
degree  of  emphasis  on  the  PPP  in  the 
DAB  process,  one  may  wonder  what  the 
ASPO  will  consider  during  its  review. 
First,  the  plan  should  clearly  describe 


the  system,  as  well  as  the  organization 
of  the  program  office.  In  addition,  the 
most  critical  element  of  the  plan  is  the 
identification  and  refinement  of  the  Es- 
sential Program  Information,  Technol- 
ogies, or  Systems  (EPITS). 

The  EPITS  of  the  program  are  those 
key  elements  which  give  the  weapon 
its  unique  ability.  The  identification  of 
the  EPITS  plays  the  same  role  in  the  PPP 
as  the  commander’s  intent  serves  in  an 
operations  order:  they  focus  the  pro- 
tection efforts  and  clearly  delineate  what 
must  be  protected.  By  providing  this  fo- 
cus, we  should  be  able  to  reduce  the  costs 
of  protection  efforts  while  increasing 
the  level  of  security  provided  to  the 
program. 

The  primary  method  the  program 
manager  uses  to  identify  the  EPITS  is 
to  “decompose”  the  system.  In  effect, 
the  program  manager  needs  to  identi- 
fy those  components  or  technology 
which  give  the  system  its  unique  abili- 
ty. Subsequently,  each  of  these  candi- 
dates are  evaluated  using  four  simple 
questions:  If  a foreign  organization  ob- 
tained this  item,  could  they  devise  a 
method  to  kill  my  system?  Could  they 
devise  a method  to  clone  my  system? 
Could  they  devise  a method  to  neutralize 
my  system  ? If  a foreign  organization  ob- 
tained this  item,  would  I have  to  change 
my  design  to  ensure  the  same  level  of 
superiority  on  the  battlefield? 

Carefully  related  to  these  questions 
is  the  definition  of  “loss.”  The  program 
manager  needs  to  determine  if  the  mere 
possession  of  the  item  is  a loss  or  if  the 
other  country  needs  to  have  the  manu- 
facturing capability  to  produce  the  item. 
In  addition,  the  program  manager  should 
also  consider  any  manufacturing  or  fabri- 
cation process  which  may  be  required  to 
produce  the  system  as  a possible  EPITS. 

Once  the  EPITS  arc  defined,  the  pro- 
gram manager  should  task  the  intelli- 
gence community  to  determine  if  any 
foreign  government  has  an  interest  in 
the  EPITS  and  has  the  capability  to  collect 
information  on  them.  If  both  conditions 
exist,  an  EPITS  vulnerability  exists. 

Only  if  an  EPITS  vulnerability  exists 
in  a given  location  is  the  development 
of  a countermeasure  required  by  the 
ASPP  concept.  If  no  vulnerability  ex- 
ists, program  managers  should  not  waste 
resources  protecting  the  item  from  im- 
aginary threats.  However,the  program 
manager  needs  to  realize  the  threat 
environment  is  dynamic.  A threat  may 
develop  suddenly  and  needs  to  be  coun- 
tered if  it  concerns  the  EPITS. 
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Once  the  vulnerabilities  are  identi- 
fied, the  program  manager  should 
place  them  in  a priority  sequence.  Sub- 
sequently, a cost  benefit  analysis  should 
be  performed  to  determine  which 
EPITS  which  can  be  protected  with  the 
available  resources.  Ideally,  all  EPITS 
which  are  vulnerable  should  be  pro- 
tected. Once  this  data  is  compiled,  the 
countermeasures  and  cost  data  should 
be  included  in  the  PPP. 

Three  enclosures  supplement  the 
PPP.  The  Time-Phased  Security  Classifi- 
cation Guide  is  oriented  upon  the 
EPITS.  It  contains  specific  guidance  on 
when  an  item  should  be  classified,  pro- 
tectively marked,  or  declassified.  The 
Technology  Assessment/Control  Plan  is 
used  to  assess  the  risk  of  any  joint  de- 
velopment or  sales  to  a foreign  govern- 
ment. In  addition,  if  such  arrangements 
are  allowed,  it  provides  the  specific 
guidance  necessary  to  protect  U.S.  tech- 
nology. The  System  Security  Manage- 
ment Plan  addresses  the  engineering 
and  design  features  necessary  to  pro- 
tect the  system  cost-effectively  upon 
deployment. 

Why  Should  I Care? 

Many  individuals  in  the  acquisition 
and  counterintelligence  communities 
openly  wonder  why  DOD  has  direct- 
ed these  changes  in  the  acquisition 
process.  The  most  common  question 
I have  heard  from  the  “field”  is,  “How 
is  this  process  different  from  the  previ- 
ous system?”  The  other  questions  cen- 
ter on  concerns  about  the  effects  upon 
the  cost  and  schedule  of  the  program. 

The  answer  to  the  first  question  cen- 
ters on  the  orientation  and  goals  of  the 
program.  Although  program  managers 
will  rely  on  many  of  the  same  rules  as 
before,  the  difference  is  the  way  they 
are  applied.  The  Acquisition  Systems 
Protection  Program  (ASPP)  concept 


forces  the  program  office  to  fully  ana- 
lyze its  system,  identify  its  key  compo- 
nents, and  then  apply  an  integrated 
package  of  assets  to  protect  those  key 
elements. 

DOD  directives  provide  program 
managers  with  the  guidance  they  need 
to  implement  this  concept,  as  well  as 
directing  the  Services  to  provide  the 
counterintelligence  and  security  assets 
the  managers  will  need  to  use.  As  a re- 
sult, we  are  shifting  from  an  emphasis 
upon  “regulatory  compliance”  into  an 
era  where  the  program  manager  is  re- 
sponsible for  integrating  and  directing 
the  protection  of  the  weapon  system. 

This  latter  point  helps  clarify  the  is- 
sue of  cost  and  schedule  impacts.  In  the 
past,  the  most  common  theme  in  the 
security  field  was  to  “protect  every- 
thing.” As  a result,  many  programs 
wasted  funds  protecting  weapons  from 
threats  that  did  not  exist.  The  other  al- 
ternative was  just  as  undesirable,  when 
program  managers  protected  very  few 
aspects  of  their  systems.  In  this  case,  the 
result  was  that  75  percent  of  our  weap- 
ons programs  had  counter  systems  de- 
veloped within  three  years  of  initiation. 

Under  the  ASPP  concept,  the  empha- 
sis is  upon  the  protection  of  the  most 
essential  elements.  As  a result,  re- 
sources are  not  wasted  protecting  infor- 
mation which  is  already  known  by 
other  governments.  On  the  other  hand, 
the  most  critical  elements  receive  ad- 
ditional protection.  Thus,  the  ASPP 
concept  should  lower  the  overall  cost 
while  increasing  the  level  of  protection 
provided  to  the  system. 

Conclusion 

The  Acquisition  Systems  Protection 
Program  is  a major  effort  by  DOD  to 
protect  the  technical  advantage  that 
American  soldiers  have  traditionally 
enjoyed  in  battle.  In  light  of  the  shrink- 


ing budget  and  extended  procurement 
times,  this  protection  effort  is  even 
more  important.  The  ASPP  concept  is 
designed  to  improve  individual  pro- 
gram and  national  protection  efforts 
while  reducing  the  costs  and  adminis- 
trative burdens  through  an  active 
management  program. 

To  fully  realize  how  important  this 
mission  is  to  the  acquisition  communi- 
ty, one  should  consult  the  National 
Military  Strategy  for  1992.  According  to 
the  Chairman  of  the  Joint  Chiefs  of 
Staff:  “The  United  States  must  continue 
to  rely  heavily  on  technical  superiori- 
ty to  offset  quantitative  advantages,  to 
minimize  risk  to  U.S.  forces,  and  to  en- 
hance the  potential  for  swift,  decisive 
termination  of  the  conflict.  We  must 
continue  to  maintain  our  qualitative 
edge.  Therefore,  advancement  in  and 
protection  of  technology  is  a national 
security  obligation.”  Thus,  General 
Powell  has  clearly  stated  his  views  to 
the  community.  Now,  all  we  have  to  do 
is  to  comply. 
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U.S.  ARMY 

TEST  AND  EVALUATION 
COMMAND: 

SUPPORTING  INTERNATIONAL 
COOPERATIVE  EFFORTS 


International  cooperation  in  test  and 
evaluation  of  military  equipment  is  and 
will  continue  to  be  an  important  aspect 
of  national  and  military  strategy.  It  sup- 
ports and  complies  with  guidance  from 
the  highest  levels,  including  the  joint 
chiefs  of  staff,  the  secretary  of  Defense 
and  the  president. 

It  does  this  by  establishing  a more 
balanced  partnership  with  allied  and 
friendly  nations,  supporting  coalition 
warfare  and  helping  to  ensure  the  most 
economic  use  of  U.S.  resources  for 
mutual  security.  Through  the  mutual 
acceptance  of  test  data  and  use  of  each 
others'  specialized  test  infrastructure, 
the  decreasing  resources  of  the  United 
States  and  its  friends  and  allies  can  be 
leveraged  to  obtain  the  most  quality  for 
their  money. 

The  U.S.  Army  Test  and  Evaluation 
Command  (TECOM),  with  its  Foreign 
Comparative  Test  (FCT)  mission  and  as 
the  Arm>'  Materiel  Command  (AMC)  agent 
for  international  test  standardization, 
is  emphasizing  this  function  through 
cooperation  with  our  major  arms-pro- 
ducing  allies  and  other  NATO  nations. 

The  National  Security  Strategy  of 
the  United  States,  1990,  published  by 
the  White  House,  lists  ‘ ‘a  stable  and  se- 
cure world"  and  "healthy,  cooperative 
relations  with  allies  and  friendly  na- 
tions" among  the  national  security  ob- 
jectives for  the  1990s.  The  strategy  doc- 
ument expands  on  these  objectives  by 
recognizing  that  the  LInited  States  can- 
not achieve  the  first  objective  without 
the  second.  These  objectives  are  reiter- 
ated in  the  National  Military  Strategy, 
1992.  As  “forward  defense"  becomes 
"forward  presence,"  international  co- 
operation becomes  an  imperative. 

With  the  success  of  the  policy  of  con- 
tainment and  the  "rightsizing  ” of  the 
Army,  the  Lhiited  States  now  expects, 
and  needs,  our  allies  and  friends  to 
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assume  a greater  share  in  providing  for 
common  security.  The  implication  of 
these  national  objectives  is  that,  as  the 
U.S.  military  is  reduced  overseas  and 
restructured  for  a differing  role,  we 
need  to  help,  work  with  and  depend 
more  on  our  allies  in  cooperative 
defense  programs.  As  stated  in  the  Joint 
Military  Net  Assessment  (JMNA ),  1991, 
published  by  the  joint  chiefs  of  staff: 
"In  a future  of  declining  budgets  and 
forward  presence,  we  increasingly  will 
rely  on  international  security  relation- 
ships to  further  our  global  interests.  We 
also  must  prepare  ourselves  to  fight  as 
part  of  an  ad  hoc  coalition  if  we  be- 
come involved  in  a conflict  somewhere 
where  no  formal  security  relationships 
exist.  ” Commonality  and  understand- 
ing built  during  cooperative  efforts 
with  our  allies  could  be  critical  to  en- 
hancing collective  security. 

International  cooperative  efforts 
benefit  the  United  States  in  both  nation- 
al security  and  economic  terms.  Com- 
bining our  economic  and  military 
strengths  will  lessen  the  economic  and 
security  burden  on  any  one  country. 
Again,  the  JMNA  states:  "Defense  co- 
operation is  a generic  term  for  the  range 
of  activity  undertaken  by  the  Depart- 
ment of  Defense  with  its  allies  and 
other  friendly  countries  to  promote  in- 
ternational security.  Such  activity  in- 
cludes, but  need  not  be  confined  to, 
security  assistance,  industrial  cooper- 
ation, armaments  cooperation,  foreign 
military  sales,  training,  logistics  cooper- 
ation, cooperative  R&D,  foreign  compar- 
ative testing,  and  host  nation  support. 

"International  cooperative  programs 
with  allied  and  other  friendly  nations 


constitute  an  increasingly  important  ele- 
ment of  U.S.  national  security  and  de- 
fense acquisition  strategy  in  the  post- 
Cold  War  era.  These  programs  also  seek 
to  recognize  two  new  realities:  that  we 
could  benefit  from  access  to  allied  mili- 
tary technology  and  systems  that  could 
enhance  the  buying  power  of  scarce 
R&D  dollars;  and  that  we  could  address 
growing  concerns  about  the  health  of 
LI.S.  defense  and  civilian  technology  and 
industrial  bases.”  Former  Secretary  of 
Defense  Dick  Cheney,  in  his  1992  An- 
nual Report  to  the  President  and  the 
Congress,  says:  "The  importance  of  co- 
operative weapon  development  pro- 
grams will  grow.  Tighter  alliance  defense 
budgets  will  reduce  resources  available 
for  weapon  development  and  procure- 
ment. At  the  same  time,  the  technology 
capabilities  of  our  allies  should  contin- 
ue to  grow.  Accordingly,  such  cooper- 
ation will  remain  an  integral  aspect  of 
our  overall  defense  acquisition  strategy.” 

Although  it  is  not  mentioned  specif- 
ically in  these  paragraphs,  I think  it  is 
important  to  point  out  that  armaments 
cooperation,  foreign  military  sales, 
cooperative  R&D,  and  foreign  com- 
parative testing  cannot  be  implement- 
ed without  test  and  evaluation. 

As  part  of  its  mission,  AMC  promotes 
cooperation  with  NATO  and  non-NATO 
countries.  AMC  has  prepared  a series  of 
strategies  to  support  a restructuring  of 
how  the  incjuxtrial  base  and  the  Army 
acquisition  methodology  are  viewed. 
The  International  Armaments  Strategy, 
which  also  covers  the  technology  base, 
production  base  and  cooperative  R&D 
programs,  proposes  a need  to  ensure 
modernization  and  logistical  sustain- 
ment of  the  Army  ’s  future  forces  by  ful- 
ly exploring  international  nondevelop- 
mental  item  (NDI)  possibilities  before 
committing  to  new  developments. 

The  Test  and  Evaluation  (T&E)  Strateg)' 
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proposes  that  the  Army  will  lead  in  the 
establishment  of  international  test  and 
evaluation  procedures.  Although  these 
strategy  documents  are  only  in  draft 
form,  the  ideas  are  indications  of  the 
vision,  direction  and  policy  of  AMC  in 
the  international  arena  in  relation  to  these 
areas.  They  also  are  being  reviewed  by 
the  Army  Staff  for  possible  dissemina- 
tion as  overall  Army  policy  and  as  part 
of  the  Army  Modernization  Plan. 

It  is  evident  that  the  future  requires 
even  greater  economies  in  the  acquisi- 
tion of  military  equipment  and  greater 
commonality  with  our  allies  and  friends. 
Equipment  already  developed  or  under 
development  by  our  major  arms  pro- 
ducing allies  may  be  suitable  for  use  by 
the  United  States  and  must  be  searched 
out.  Conversely,  U.S.  equipment  may 
fulfill  a need  of  our  allies. 

Commonality  of  test  techniques,  ter- 
minology and,  in  some  cases,  technol- 
ogy, will  allow  data  and  information  on 
performance  and  other  acquisition 
parameters  acquired  at  proving  grounds 
to  be  more  carefully,  accurately  and 
quickly  analyzed  with  regard  to  a na- 
tion’s needs  and  requirements.  The 
need  for  expensive,  duplicative,  confir- 
matory re-test  and  evaluation  efforts 
will  be  reduced.  This  will  work  both 
ways,  leading  to  more  foreign  materiel 
acquisitions,  sales,  coproductions,  and 
cooperative  development  programs.  It 
will  not  be  easy  to  overcome  the  “not 
invented  here”  attitude,  and  not  all 
technologies  can  be  shared  due  to  sen- 
sitivity. However,  the  capabilities  of  our 
major  arms  producing  allies  should  not 
be  underrated  and  the  benefits  in  eco- 
nomic and  security  terms  will  be  well 
worth  the  effort.  TECOM  has  been 
given,  and  is  taking,  the  lead  in  FCT  and 
test  procedure  standardization. 

In  December  1991,  the  Internation- 
al Materiel  Evaluation  Division,  which 
has  the  ECT  mission,  was  transferred 
from  AMC  to  TECOM.  The  basic  ECT 
mission  is  to  provide  cost-effective 
foreign-equipment  alternatives  that 
meet  approved  U.S.  Army  require- 
ments. Objectives  of  the  ECT  program 
are  to  shorten  the  time  required  to  put 
a capability  in  the  hands  of  the  user  by 
the  adoption  of  allied  materiel  and  to 
reduce  or  eliminate  the  need  for  cost- 
ly and  time-consuming  R&D  programs, 
reducing  total  acquisition  costs.  This 
has  the  beneficial  side  effect  of  further- 
ing standardization  and  interopera- 
bility, supporting  cooperative  efforts 
and  fostering  goodwill  with  our  allies. 


The  Army  has  purchased  more  than 
one  of  every  four  items  evaluated  (28 
percent)  under  the  ECT  Program  since 
1980.  Two  of  the  most  recent  acquisi- 
tions are  the  German  Euchs  (Eox) 
chemical  reconnaissance  vehicle  and 
the  Swedish  Ranger  Anti-armor/Anti- 
personnel  ’Weapon  System  (RAAWS). 
There  are  12  ongoing  evaluations  for 
the  Army  at  this  time. 

In  1979,  TECOM,  as  technical  tester 
for  the  Army,  was  designated  by  AMC  as 
the  lead  for  international  technical  test 
standardization.  The  objective  of  this 
effort  is  to  produce  bilateral  and  multi- 
national test  standardization  agree- 
ments to  facilitate  exchange  of  test  data. 

TECOM  has  Data  Exchange  Annexes 
(DEAs)  with  10  countries.  These  agree- 
ments enable  the  formalized  exchange 
of  documentation  on  proving  ground 
technology  and  techniques.  These 
agreements  also  lead  to  visits  and  meet- 
ings which  determine  the  need  for,  or 
interest  in,  closer  cooperation.  For  ex- 
ample, in  1983  AMC  and  the  Federal 
Republic  of  Germany’s  Federal  Office 
of  Military  Technology  and  Procure- 
ment (B’WB)  found  it  in  their  mutual  in- 
terest to  negotiate  a bilateral  Memoran- 
dum of  Agreement  (MOA)  “Concerning 
the  Development  of  Mutually  Accept- 
able Technical  Test  Procedures.” 

TECOM  used  a portion  of  its  exten- 
sive library  of  over  600  Test  Operations 
Procedures  (TOPs)  as  a starting  point 
for  negotiating  International  Test  Oper- 
ations Procedures  (ITOPs)  on  automo- 
tive testing  of  tracked  vehicles.  France 
and  the  United  Kingdom  expressed  in- 
terest in  this  program,  and  the  complet- 
ed and  draft  ITOPs  negotiated  under 
the  bilateral  GE/US  MOA  became  the 
basis  for  four-nation  negotiations  un- 
der the  Department  of  Defense  MOU 
among  the  Federal  Republic  of  Germa- 
ny, the  United  Kingdom,  France  and 
the  United  States  “Relating  to  the  Mutu- 
al Acceptance  of  Test  and  Evaluation  for 
the  Reciprocal  Procurement  of  Defense 
Equipment,  ” signed  in  December  1983. 

The  automotive  test  procedure  work 
drew  the  interest  of  other  NATO  nations. 
The  program  was  transferred  to  the 
NATO  forum  under  A/C  225  and  was 
expanded  to  include  wheeled  vehicles. 
A NATO  working  group  has  completed 
work  on  70  automotive  test  procedures, 
called  Allied  Vehicle  Testing  Publications 
(AVTPs),  for  wheeled  and  tracked  ve- 
hicles under  two  STANAGs. 

Interest  in  standardized,  mutually  ac- 
ceptable test  procedures  has  expanded 


under  the  Four-Nation  MOU  to  include 
many  other  areas  such  as  weapons  and 
ammunition,  communications  and  elec- 
tronics, NBC  protection,  missiles  and 
rockets,  and  air  drop/delivery.  Twelve 
working  groups  of  experts  are  working 
to  produce  test  procedures  in  these  areas. 
As  an  example,  the  fire  control  work- 
ing group  of  experts  under  the  commu- 
nications and  electronics  commodity 
area  has  completed  six  test  procedures 
for  tracked  vehicle  fire  control  and  is 
working  on  nine  more. 

The  Four-Nation  MOl^  is  not  the  only 
international  test  procedure  standardi- 
zation arena  in  which  TECOM  is  in- 
volved. TECOM  is  very  active  within 
NATO  in  areas  other  than  automotive 
test  procedures.  The  A/C  301  working 
group  on  Environmental  Testing,  which 
covers  climatic,  mechanical  and  elec- 
trical environments,  has  completed  15 
procedures  and  has  14  more  in  draft 
form.  TECOM  also  is  represented  in  two 
subgroups  focusing  on  test  procedures 
under  A/C  310,  on  the  Rationalization 
of  Design  Principles,  Test  and  Safety 
Criteria  for  Explosive  Materials  and  Ex- 
plosive Stores. 

TECOM  is  doing  its  part  to  promote 
and  advance  international  cooperative 
efforts  in  accordance  with  national, 
DOD  and  Army  strategy,  policy  and 
guidelines.  The  FCT  mission  and  the 
standardization  of  test  procedures  are 
successful  programs.  TECOM  test  centers 
are  ready  with  state-of-the-art  facilities 
to  perform  testing  and  to  provide  ex- 
pert advice  in  support  of  these  and  other 
international  programs.  The  results  of 
the  TECOM  effort  demonstrate  that  in- 
ternational cooperation  can  be  a suc- 
cessful, rewarding  undertaking  for  the 
Army  and  other  services. 
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U.S.  Army  Test  a)ui Evaluatioti  Com- 
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Watts  New  in  Soldier  Power? 
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Introduction 

Current  defense  planning  focuses 
on  the  likelihood  of  major  regional 
conflicts.  The  greater  potential  for  pro- 
liferation of  nuclear,  biological,  and 
chemical  (NBC)  weapon  capabilities  in- 
creases the  need  for  the  U.S.  infantry 
soldier  to  function  effectively  in  an 
NBC  environment. 

The  future  foot  soldier’s  warfighting 
capabilities  will  be  enhanced  through 
the  addition  of  new  technologies — 
microclimate  cooling,  a soldier  com- 
puter, indi\'idual  navigation,  enhanced 
hearing,  night  vision,  helmet  displays, 
voice/data  communications,  and 
weapon  ranging.  These  technical  re- 
finements will  be  integrated  into  a safer, 
more  effective  "Soldier  System.” 

Power  is  the  key  to  operating  this 
advanced  suite  of  technologies.  The 
Belvoir  RD&E  Center  is  meeting  this 
challenge  with  its  innovative  Soldier  In- 
dividual Power  Program. 

History 

In  1991,  an  Army  Science  Board  Sum- 
mer Study  on  "The  Soldier  As  A Sys- 
tem ” identified  power  as  the  enabling 
technology  to  maximize  the  future  sol- 
dier’s potential  capabilities.  Individu- 
al soldier  power  was  defined  as  an  es- 
sential component  of  the  "Soldier 
System'  ’ concept  and  crucial  to  the  suc- 
cess of  individual  microclimate 
cooling. 

In  response  to  this  study,  a tech  base 
executive  steering  committee  (TBESC) 
consisting  of  members  from  the  Army 
Research  Laboratories  (Harry  Diamond 
Laboratory  (HDL)  and  Electronics  Tech- 
nology and  Devices  Laboratory 
(ETDL));  the  Army  Research  Office 
(ARO);  Belvoir  RD&E  Center;  and  Na- 
tick RD&E  Center  was  created.  The 
EBESC  coordinated  and  directed  the 
Army  R&D  community  in  a Eront  End 
Analysis  (LEA)  and  the  subsequent  de- 
\ elopment  and  demonstration  of  avail- 
able and  future  power  technologies. 

ARO  acted  as  the  general  advisor  for 
the  FEA.  The  Belvoir  RD&E  Center, 
responsible  for  leading  the  analysis, 
provided  expertise  on  various  power 
technologies  such  as  radioisotope,  in- 
ternal combustion  engine,  and  fuel  cell 
technologies.  ETDL  provided  the  study 
with  expertise  on  primary  and  sec- 
ondary battery  technologies.  HDL  con- 
tributed expertise  on  vapor  cycle  sys- 
tems. Natick,  the  FEA  study  sponsor, 
supplies  expertise  on  Stirling  engine 
technologies. 
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Individual  Power 

Belvoir’s  Individual  Power  Program 
was  created  to  satisfy  the  Army’s  need 
for  small,  lightweight,  and  reliable 
power  sources  for  the  Soldier  System. 
The  performance  drivers  of  the  pro- 
gram are  weight,  fuel,  and  the  need  for 
autonomy  (i.e. , no  resupply). 

To  enhance  and  maintain  mobility 
and  survivability,  system  weight  must 
be  kept  to  a minimum.  The  future  bat- 
tlefield fuel  supply  requires  that  the  sys- 
tem be  capable  of  operation  on  military 
specification  fuels  such  as  DF-2  and 
JP-8.  The  TRADOC  System  Manager 
(TSM)  requires  the  soldier  in  the  field 
to  be  autonomous  for  up  to  72  hours 


including  12  hours  in  chemical- 
biological  (CB)  protective  clothing.  To 
date,  no  available  power  source  using 
this  type  of  fuel  can  meet  the  weight 
and  size  restraints  and  still  be  capable 
of  reliable  operation  for  an  entire 
mission. 

The  goal  of  this  program  is  to  devel- 
op and  test  an  individual  power  source 
which  will  provide  reliable  power  to 
cool  the  dismounted  soldier  in  Mission 
Oriented  Protective  Posture  IV  protec- 
tive clothing  and  to  power  the  ad- 
vanced suite  of  electrical  components 
of  the  Soldier  System.  A lightweight 
backpack  power  module  will  provide 
mechanical  and  electrical  power  neces- 


sary for  the  dismounted  soldier  in  an 
NBC  contaminated  environment.  The 
goal  is  for  the  backpack  to  weigh  11 
pounds  or  less  (with  fuel)  and  provide 
125  watts  (peak)  of  electric  power  and 
up  to  400  watts  (peak)  metabolic  heat 
removal  for  a maximum  mission  dura- 
tion of  72  hours  with  12  hours  cooling. 

Front-End  Analysis 

BRDEC  was  tasked  to  conduct  an 
FEA  of  power  technologies  for  the  Sol- 
dier System.  The  basic  strategy  drew 
upon  the  achievements  and  advances 
in  the  areas  of  power  technology  from 
the  Army,  other  services,  allies,  and  in- 
dustry to  provide  state-of-the-art  tech- 
nologies and  then  integrated  them  to 
produce  a lightweight,  efficient  pow- 
er system. 

The  FEA  considered  various  energy 
sources,  energy  storage  devices,  and 
energy  conversion  mechanisms  which 
could  potentially  meet  the  needs  of 
the  individual  soldier.  Using  detailed 
criteria,  the  most  promising  technol- 
ogies were  selected  for  near-term 
demonstrations. 

The  EEA  describes  the  requirements/ 
constraints  for  achieving  power  need- 
ed by  the  dismounted  soldier  and  as- 
sesses potential  power  technologies. 
The  EEA  contains  a synopsis  of  the 
scenarios,  proposed  systems,  analysis 
process,  and  rationale  for  the  down- 
selection  of  the  power  technologies. 

Scenarios 

Since  the  mission  drives  the  power 
requirement,  it  was  necessary  to  define 
a range  of  operational  scenarios  rep- 
resentative of  the  dismounted  infantry 
soldier  using  the  Soldier  System.  BRDEC 
developed  three  principal  operating 
scenarios  with  input  from  the  TSM  Sol- 
dier, the  Infantry  School,  Special  Oper- 
ations Forces,  and  the  Project  Manager 
Soldier.  Each  scenario  defined  the  en- 
vironment, equipment,  activity  level, 
and  weight  limitations  required  for  a 
given  mission.  The  first  scenario  called 
for  2,290  watt-hours  of  energy  for  72 
hours  autonomous  operation  with  no 
chemical  biological  protective  clothing. 
The  second  scemrio  entailed  2,680  watt- 
hours  for  72  hours  autonomous  oper- 
ation, using  up  to  12  hours  of  forced 
ambient  air  cooling  in  CB  protective 
clothing.  The  third  and  most  stringent 
scenario  required  4,790  watt-hours  for 
72  hours  autonomous  operation  in- 
cluding up  to  12  hours  of  chilled-air 
cooling  in  CB  protective  clothing. 


Belvoir  breadboard  power  unit  capable  of  100  watts  electrical  and  400  watts 
mechanical  power. 
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Parametric  Study 

Once  the  .scenarios  w ere  developed, 
tlie  e\  akiation  criteria  to  re\  iew  pow- 
er teehnologie.s  were  chosen.  The  most 
important  of  the  factors  were  weight, 
size  and  cost — in  that  order. 

I sing  a parametric  analysis  devel- 
oped at  Beh'oir,  candidate  technologies 
w ere  evaluated  for  a full  range  of  mis- 
sion lengths,  cooling  modes,  operating 
hours,  ciuantity  procured,  soldier 
et]uipment  loads,  cooling  reciuirements 
and  technological  maturity.  The  para- 
metric model  predicted  the  weight, 
size,  and  cost  for  each  technology  for 
each  scenario.  The  results  led  to  the  fol- 
lowing selected  technology  solutions: 
primary  battery-driven  pow'cr  systems, 
internal  combustion  engine-driven  sys- 
tems. and  fuel  eell-dri\en  systems. 

Selected  Technologies 

These  selected  technologies  were 
evaluated  using  the  mission  scenarios 
defined  earlier.  This  study  showed  that 
battery-powered  systems  are  presently 
feasible  only  for  low-energy  (no  cool- 
ing), short  duration  (less  than  8 hours) 
missions.  For  missions  requiring  more 
energy,  such  as  cooling  in  hot  climates, 
a fueled  system  would  be  required.  The 
two  most  promising  fueled  options 
were  fuel  cell-driven  and  engine-driven 
systems. 

fhe  fuel  eell-dricen  approach  has  the 
potential  of  \ery  low  signatures  (i.e. 
thermal,  noise)  and  a higher  (but  pos- 


sibly acceptable)  size  and  w eight  at  the 
technology  levels  projected  by  the  FEA. 
However,  development  is  likely  to  take 
five  or  six  years  longer  than  the  engine- 
based  system. 

Hydrocarbon  fuel  derived  ap- 
proaches include  external  and  internal 
combustion  engines.  External  combus- 
tion cycle  approaches  include  Stirling 
engines  or  Rankine  type  engines.  The 
primary  advantages  of  these  ap- 
proaches are  continuous  combustion 
allowing  relatively  straightforward  start 
procedures,  low  noise  potential,  and 
possible  multi-fuel  capability.  Llnfor- 
tunately,  these  approaches  also  exhibit 
poor  thermal  effieienev'  w hen  using  the 
small  sizes  reciuired  and  are  conse- 
c]uently  \ery  heavy.  Thus,  the  internal 
combustion  engine  is  favored. 

Fhe  internal  combustion  engine- 
driven  approach  is  potentially  the 
smaller,  lighter,  and  less  expensive  of 
the  two-fueled  approaches.  It  is  impor- 
tant to  the  Army  because  it  has  the 
potential  to  achieve  high  pow  er  densi- 
t\  and  has  inherentb  low  manufactur- 
ing costs. 

Technical  Barriers 

The  engine-based  ptnver  s}  stems  can 
be  realized  only  if  the  technological 
barriers  defined  in  the  FEA  are  over- 
come. Those  barriers  are:  signature, 
combust  ion /eonwrsion  efficiency, 
limitations  in  ignition  eharaeteristies, 
and  component  service  life. 


Achieving  adequate  signature  sup- 
pression (noise,  thermal,  and  vibration) 
is  critical  to  making  engine  driven  sys- 
tems compatible  w ith  human  use.  One 
major  area  of  development  focuses  on 
attenuating  noise  through  use  of  active 
and  passive  noise  cancellation  tech- 
niques, minimizing  vibration  through 
component  design  and  integration,  and 
reducing  the  thermal  signature  by 
eliminating  “hot”  spots  and  reducing 
fuel  exhaust  particulate. 

Imprtwing  combust  ion /conversion 
efficiency  is  critical  because  the  weight 
of  the  fuel  required  for  many  missions 
is  a significant  part  of  the  soldier's  ad- 
ded load.  To  achieve  the  necessary  ef- 
ficiency, fuel  consumption  will  be 
minimized  using  precision  fuel  injec- 
tion systems;  thermal  efficiency  wall  be 
improNcd  using  ceramic  combustion 
chamber/piston  materials;  and  overall 
fuel  atomization  will  be  improved. 

Overcoming  limitations  in  ignition 
characteristics  is  critical  to  achieving  a 
cold  start  and  to  operating  on  military 
specification  fuels.  Techniques  incor- 
porating fuel /air  heating  devices  and 
innovative  ignition  systems — such  as 
high-energy  multi-spark  plugs  and  plas- 
ma ignition  systems — that  are  compat- 
ible with  miniature  engine  sizes  w ill  be 
demonstrated. 

Component  service  life  is  a cost 
driver  for  fielded  systems.  Once  the 
retjuired  level  of  performance  is 
achieved,  component  service  life  must 
be  addressed  to  assure  affordability. 
The  target  is  to  field  a power  system 
with  an  operating  life  of  at  least  350 
hours.  Other  efforts  to  improve  dura- 
bility may  invohe  the  application  of 
synthetic  lubricants,  high  performance 
seals,  ceramic  bearings,  and  high  per- 
formance heat-exchange  surfaces. 

Status 

Based  on  the  results  of  the  FEA,  Bel- 
\()ir  anticipates  the  a\ailability  of  suffi- 
ciently ach  anced  engine  technology  to 
support  two  technology  demonstra- 
tors. The  first  will  be  tested  in  EY95  and 
integrated  into  the  Generation  11  Sol- 
dier System  Advanced  Technology 
Demonstrator.  This  unit  will  operate  in 
a silent  mode  for  approximately  30 
minutes  with  a rechargeable  batter)'. 
Fhe  second  technology  demonstrator 
will  be  tested  and  integrated  into  The 
Enhanced  Integrated  Soldier  System 
Preplanned  Product  Improvement  in 
1999.  Inherent  desirable  characteris- 
tics such  as  low  noise,  vibration,  and 
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thermal  radiation  will  be  demonstrat- 
ed at  that  time. 

In-house  development  and  fabrica- 
tion work  is  ongoing.  BRDEC  has  de- 
veloped an  engine-driven  compressor 
with  a permanent  magnet  generator 
breadboard  unit  that  weighs  approxi- 
mately 8.5  pounds  (without  fuel).  The 
FY93  breadboard  unit  includes:  com- 
pressor, generator,  evaporator,  con- 
denser, engine,  clutch  unit,  frame,  tub- 
ing, belts,  pulleys,  fan,  batteries,  pump, 
DC-DC  converter/rectifier  (power  con- 
ditioning), mounting  hardware,  and 
servo  mechanisms.  A second  and  third 
unit  are  under  development.  These 
advanced  units  will  be  smaller  than 
the  breadboard  unit  with  improved 
signature  suppression.  All  units  will 
be  constructed  using  off-the-shelf 
components. 

Belvoir  is  currently  investigating  the 
operational  and  performance  charac- 
teristics of  available,  lightweight  model 
engines  that  will  fit  into  a backpack 
mounted  module.  BRDEC  completed 
in-house  testing  of  several  engine 
types,  including  the  Migrating  Combus- 
tion Chamber  engine,  in  1992.  Belvoir 
also  has  contracts  with  several  leading 
industry  engine  development  compa- 
nies (e.g.,  Ricardo,  Tecogen)  for  small 
engine  development  and  fabrica- 
tion. Southwest  Research  Institute 
completed  testing  of  several  small  com- 
mercial gasoline  type  engines  (eg., 


Soldier  wearing  MOPP  IV  gear. 

chainsaw,  weed  whacker)  in  the  fall  of 
1992. 

Conclusion 

The  technological  barriers  identified 
by  the  Army  R&D  community  are  con- 
sistent with  those  determined  in  the  re- 
cent “Prospector”  series  of  workshops 
sponsored  by  the  Army  Research  Office 
at  Auburn  University.  These  workshops 
confirmed  that  small  internal  combus- 
tion engine  technology  is  the  least  ex- 
pensive and  currently  the  lightest 
weight  solution  for  the  Soldier  System, 
but  the  signatures  and  impact  of  these 
signatures  on  the  soldier  may  be  too 
high  for  some  missions.  The  fuel  cells 
offer  promise  in  the  far  term  due  to 
their  projected  low  signatures. 

Whatever  the  ultimate  solution,  the 
future  individual  “Soldier  System”  will 
be  powered  by  the  smallest,  lightest  and 
most  reliable  means  feasible.  Belvoir's 
continuing  developmental  efforts 
promise  to  make  this  a reality  by  the 
turn  of  the  century. 

Despite  expected  declining  resources 
for  defense,  the  prospects  of  un- 
foreseen missions,  and  the  dazzle  of 
high-tech  weaponry,  the  foot  soldier 
remains  the  basic,  undeniable  com- 
ponent of  the  U S.  Army.  Individual 
power  will  contribute  significantly 
to  seeing  that  soldier  through  the 
haze  of  any  future  battlefield  and  on  to 
victory. 
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The  CATTB. 


COMBAT  VEHICLE 
TEST  BED 
TO  PLAY 
KEY  R&D  ROLE 


The  U S.  Arm\  Tank-Automotive  Re- 
search, Development  and  Engineering 
Center^  (TARDEC)  Technology  Integra- 
tion Division  has  led  a group  of  AMC 
engineers  in  the  development  of  an  ad- 
\ anced  combat  vehicle  test  bed  referred 
to  as  the  Component  Advanced  Tech- 
nology Test  Bed  (CATTB), 

The  division  directed  a matrix  team 
comprised  of  many  government  agen- 
cies and  contractors.  This  group  com- 
bined its  expertise  in  many  emerging 
technical  areas  to  create  an  advanced 
automotive  chassis  and  turret  that  has 
been  used  for  various  signature- 
reduction  efforts. 

The  test  bed,  which  was  built  by 
TARDEC’s  Design  and  Manufacturing 
Technology  Directorate,  will  allow  en- 
gineers to  evaluate  new  technologies 
for  use  in  future  Army  combat  vehicles. 

The  CATTB  chassis  is  a modified 


By  George  Taylor 


MlAl  tank  hull.  It  features  a new  pro- 
pulsion system,  new  track  and  suspen- 
sion designs,  and  the  Army’s  new  ve- 
hicle electronics  system  (called 
V'etronics). 

' ‘The  CATTB  is  much  more  than  just 
a test  bed,  ” said  TARDEC’s  Gene  Baker, 
chief  of  the  Technology  Integration 
Division.  “If  you  look  at  the  program 
strictly  as  an  effort  to  develop  a test 
bed,  you  get  nuts  and  bolts,  engines  and 
transmissions  and  tracks  and  suspen- 
sions. It  is  true  that  the  engineering  ef- 
fort to  develop  these  items  was  signifi- 
cant. But  when  we  started  out,  nobod)’ 
knew  how  to  apply  some  of  the  new 
technology  we  wanted  in  the  CATTB. 


“for  example,’’  he  continued,  “we 
didn’t  know  how  we  were  going  to  ap- 
ply the  new  Standard  Army  "Vetronics 
Architecture  (SAVA).  We  understood 
basically  what  it  was  going  to  be.  But 
what  we  found  as  we  began  to  put  the 
\ ehicle  together  was  that  it  would  take 
some  special  techniques  and  a con- 
siderable amount  of  technical  informa- 
tion exchange  between  contractor  and 
government  people  to  integrate 
everything.’’ 

The  turret  has  been  redesigned  to 
carr\'  two  crew  members  instead  of  the 
three  required  in  the  MlAl  turret.  There 
is  a commander  and  gunner  but  no 
loader.  The  turret  is  designed  to  accom- 
modate an  ad\  anced  tank  cannon  sys- 
tem that  includes  a new  lightweight 
12()mm  gun  and  an  automatic  loader. 

The  CATTB ’s  power  is  being  provid- 
ed by  the  diesel  version  of  the  Army’s 
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Advanced  Integrated  Propulsion  Sys- 
tem (AIPS)  now  being  developed  by  the 
Cummins  Engine  Company.  (It  is  one 
of  two  competing  propulsion  systems 
now  under  development  for  use  in  the 
next  generation  of  heavy  combat  vehi- 
cles. The  other  concept  uses  a gas  tur- 
bine engine  and  is  being  developed  by 
General  Electric.) 

The  Cummins  AIPS  engine  is  a V-12, 
1682-cubic-inch  turbocharged  diesel 
that  develops  1450  horsepower.  It 
differs  from  present-day  diesels  in  sev- 
eral ways.  For  one  thing,  it  uses  ad- 
vanced heat-resistant  materials  that 
enable  it  to  retain  part  of  the  com- 
bustion heat,  normally  rejected  to  the 
cooling  system,  which  appears  as  ad- 
ditional energy  in  the  exhaust  gas  en- 
tering the  turbocharger. 

Another  important  difference  is  that 
this  engine  is  cooled  by  oil  rather  than 
water.  The  same  oil  that  provides  lubri- 
cation is  pumped  through  the  engine 
where  necessary  to  cool  it.  Then  it 
flows  through  a radiator,  where  it  re- 
jects the  heat  just  as  a water-based  cool- 
ant does  in  a conventional  system.  The 
oil  is  a special  high-temperature  diesel 
lubricant  that  can  withstand  higher 
temperatures  than  other  types  of  oil. 

According  to  Charles  Raffa,  TARDEC 
diesel  team  leader,  an  important  advan- 
tage of  these  differences  is  that  the 


amount  of  heat  rejected  to  the  cool- 
ing system  is  reduced  substantially  and 
is  easier  to  transfer  to  the  atmosphere. 
‘As  a result,”  said  Raffa,  ‘‘the  cooling 
system  is  much  more  compact.  Thus, 
the  240  horsepower  normally  needed 
to  run  cooling  fans  in  a 1500-horse- 
power diesel  tank  engine  has  been  cut 
in  half.” 

Raffa  added  that  fuel  economy  is  also 
improved  because  there  is  more  pow- 
er available  to  move  the  vehicle  for  the 
same  rate  of  fuel  flow. 

The  transmission  in  the  Cummins 
concept  is  a seven-speed  automatic 
built  by  the  Allison  Transmission  Divi- 
sion of  Germany’s  Zahnradfabrik 
Friedrichshafen  AG  (formerly  a General 
Motors  division).  It  provides  three 
more  gear  ratios  than  the  Ml-series 
tank’s  four-speed  gearbox,  and  it  is  de- 
signed to  allow  the  engine  to  be  mount- 
ed transversely  rather  than  longitudi- 
nally to  make  more  efficient  use  of 
engine-compartment  space.  Another 
CATTB  feature  is  a new  track  design 
that  has  50  percent  fewer  parts  than  the 
standard  Ml  track  and  is  expected  to 
provide  longer  life  and  reduce  operat- 
ing and  maintenance  costs. 

In  the  current  design,  two  9-inch- 
wide track  shoes  are  mounted  side  by 
side  and  span  the  width  of  the  track 
pins.  Track  guides  (prongs  that  extend 


between  dual  sets  of  road  wheels  to 
keep  the  track  properly  aligned  as  it  ro- 
tates around  the  wheels)  are  bolted  be- 
tween the  shoes.  The  new  track,  on  the 
other  hand,  uses  a single  25-inch-wide 
shoe  to  span  the  pins,  and  the  track 
guide  is  an  integral  part  of  the  shoe. 

‘‘This  track  is  being  designed  as  a 
high-durability  track.  By  using  a single 
shoe  to  span  the  full  width  of  the  track 
pins,  we  uniformly  distribute  pin  load- 
ing and  bushing  pressure,  which  helps 
to  increase  track  life.  'We  are  hoping  to 
get  5, ()()()  to  6,000  miles  of  track  life, 
compared  to  about  2,500  miles  with 
tlte  standard  Ml  track.  Also,  the  track 
w ill  have  full-w  idth  replaceable  pads, 
which  will  nearly  double  pad  life  and 
result  in  reduced  operating  costs,’  ’ said 
track  engineer  Michael  P Saxon. 

The  CATTB  has  a new  suspension 
concept  that  represents  a dramatic 
departure  from  the  traditional  design. 
Tanks  currently  use  a torsion-bar  sus- 
pension. In  such  a system,  one  torsion 
bar  for  each  road  wheel  is  mounted 
transversely  inside  the  hull.  One  end  of 
each  bar  is  anchored  to  the  hull,  while 
the  other  end  is  attached  to  a road  arm, 
which  extends  downward  from  the  hull 
and  is  connected  to  a road  wheel  and 
shock  absorber. 

As  the  track  encounters  a bump,  each 
road  wheel  is  kicked  upward,  and  the 
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torsion-bar  end  of  each  arm  pivots. 
This  causes  the  bar  to  twist,  and  the 
bar’s  resistance  to  being  twisted  creates 
the  opposing  spring  force  that  provides 
the  needed  cushion  between  the  vehi- 
cle and  the  terrain. 

In  the  new  design,  all  the  compo- 
nents are  outside  the  hull.  The  concept 
has  no  torsion  bars,  but  instead  fea- 
tures a different  type  of  spring  that, 
along  with  the  shock  absorber,  is  locat- 
ed within  each  road  arm.  The  system 
is  thus  referred  to  as  the  external 
suspension. 

The  external  suspension  spring 
differs  from  conventional  mechanical 
leaf,  coil,  and  torsion-bar  systems  in 
that  it  is  hydropneumatic.  It  consists  of 
a-  cylinder  filled  with  nitrogen  under 
high  pressure  and  a piston  situated  at 
the  top  of  the  cylinder.  When  the  vehi- 
cle track  encounters  bumps,  each 
piston,  which  is  mechanically  linked  to 
the  vehicle  hull,  remains  stationary 
while  each  road  wheel  forces  its  respec- 
tive cylinder  to  move  upward.  This 
causes  the  nitrogen  to  compress  and  act 
much  like  a mechanical  spring. 

The  CATTB  is  set  up  to  test  two  ver- 
sions of  the  system,  one  by  Cadillac 
Gage,  which  will  be  tested  first,  and  the 
other  by  Teledyne-Continental  Motors. 

Tf  it  proves  to  be  feasible  in  the  tests,’  ’ 
said  TARDEC  project  engineer  Michael 


CATTB  moving  over  terrain. 

R.  Whitmore,  ‘‘the  concept  would  have 
two  significant  advantages  over  con- 
ventional designs.  First,  elimination  of 
torsion  bars  would  mean  designers 
could  either  provide  more  space  inside 
the  hull,  or  lower  vehicle  silhouette  to 
make  enemy  detection  more  difficult. 
Also,  it  would  mean  a weight  saving  of 
about  1 .~()()  pounds  in  a bea\  y combat 
\ ehicie.' ' 

Yet  to  be  installed  in  the  CATTB  are 
the  SAVA  and  the  electronic  subsystems 
it  will  operate.  The  SAVA  was  developed 
by  Armored  Vehicle  Technology  As- 
sociates (AVTA).  AVTA  is  a joint  venture 
comprising  EMC  Corporation  and  Gen- 
eral Dynamics  Land  Systems,  in  con- 
junction with  General  Electric  and 
Texas  Instruments. 

It  was  designed  as  a computer- 
controlled  system  with  common  hard- 
ware and  software  modules  that  will  be 
suitable  for  both  combat  and  tactical 
vehicles  planned  between  now  and  the 
turn  of  the  century.  It  integrates  the 
electronic  subsystems  and  simplifies 
the  complex  vehicle  wiring  harnesses 
now  in  use.  The  control  and  display 
functions  are  standardized  and  com- 
mon for  all  subsystems,  thereby  mak- 
ing vehicle  operation  easier.  Moreover, 
the  SAVA  for  the  first  time  provides  an 
on-board,  built-in  vehicle  diagnostics/ 
prognostics  capability,  which  substan- 


tially reduces  the  need  to  connect  ex- 
ternal test  equipment  to  a vehiele. 

According  to  Baker,  current  plans  call 
for  TARDEC  engineers  to  evaluate  the 
CATTB  s automotive  capabilities  and 
conduct  vehicle  signature-reduction 
tests  here  over  a two- week  period.  Fol- 
lowing this,  the  Technology  Integration 
Division  will  work  with  Texas  Instru- 
ments to  integrate  the  vehicle’s  chassis 
electronic  subsystems  with  those  of 
other  vehicle  subsystems  in  preparation 
for  future  developmental  efforts  involv- 
ing TARDEC  and  several  other  agencies. 
These  inelude  the  Tank  Main  Arma- 
ment System  Program  Management 
Office  at  Picatinny,  Arsenal,  the  U.S. 
Army  Armament  Research,  Develop- 
ment and  Engineering  Center,  the  Bel- 
voir  Research,  Development,  and  En- 
gineering Center,  the  Communications- 
Electronics  Command,  and  the  Chem- 
ical Biological  Defense  Agency. 


GEORGE  TAYLOR  is  a technical 
writer-editor  for  the  U.S.  Army 
Tank-Automotive  Command.  He 
has  a bachelor 's  degree  in  journal- 
ism a)id  a master's  degree  in  com- 
munications from  Michigan  State 
University. 
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TEAMING 

PRODUCES 

RESULTS 


By  Donald  J.  Palughi 


The  past  two  years  have  been  ex- 
tremely challenging  and  gratifying  for 
two  specially  formed  teams  at  the  U.S. 
Army  Edgewood  Research,  Develop- 
ment and  Engineering  (RDE)  Center 
(previously  U.S.  Army  Chemical  RDE 
Center).  These  teams  successfully  ad- 
dressed manufacturing  problems  that 
occurred  on  two  smoke  munitions  pro- 
grams during  production  at  Pine  Bluff 
Arsenal  (PBA).  The  success  of  these  two 
efforts  is  attributed  to  the  composition 
of  the  teams  and  the  interaction  that  oc- 
curred between  team  members  to 
achieve  the  desired  results. 

The  primary  objective  of  both  teams 
w as  to  rec'iew  and  anah'ze  the  engineering 
and  manufacturing  details  related  to  pro- 


duction problems  on  the  M825  projectile 
and  M819  cartridge  programs  and  find 
solutions  wltich  would  allow  production 
to  resume  at  PBA  in  the  shortest  time 
possible.  This  article  review^s  the  team 
efforts  that  I had  the  responsibility  for 
leading  and  highlights  the  program 
benefits  from  the  teaming  approach. 

The  teams  for  both  programs  w^ere 
staffed  wdth  highly  skilled  specialists 
who  had  the  talent  and  diversified  ex- 
pertise needed  to  diagnose  the  prob- 
lems, determine  viable  alternatives  and 
recommend  approaches  to  support  sus- 
tained restart  of  production.  The  suc- 
cess of  both  teams  is  not  only  attribut- 
ed to  the  technical  capabilities  of  the 
individual  participants,  but  also  to 


w hat  is  w'ell  knowai  as  “people  chemis- 
try,’’ i.e.,  the  compatibility  of  team 
members  to  work  well  together. 

I consider  the  “people  chemistry’’  to 
be  an  essential  requirement  for  the 
teaming  approach  to  be  successful  and 
key  to  meeting  team  objectives.  Each 
team  remained  focused  as  a unit  and 
had  total  commitment  and  resolve  to 
accomplish  tasks  expeditiously.  As  a 
result,  working  with  individuals  in 
such  a teaming  arrangement  is  especial- 
ly enjoyable  and  rew^arding  as  wxts  the 
case  for  all  individuals  w'ho  w'orked  on 
both  of  these  teams. 

A Malfunction  Investigation  Team 
was  formed  at  CRDEC  in  April  1990  at 
the  request  of  the  Armament,  Muni- 
tions and  Chemical  Command  to  ad- 
dress a problem  wiiich  surfaced  during 
M825  projectile  lot  acceptance  and 
M82SA1  first  article  tests.  During  these 
tests,  a significant  number  of  M825  and 
M825A1  projectile  canister  assem- 
blies failed  to  open  and  disperse  their 
fill  to  make  smoke.  The  team  initiated 
its  efforts  by  performing  a root  cause 
analysis  which  determined  that  the 
probable  causes  of  the  problem  w ere  in 
the  manufacturing  processes  of  com- 
ponents in  the  safe  and  arming  module 
and/or  the  burster  assembly. 

The  team’s  broad  coverage  diagnos- 
tic techniques  of  problem  analysis  de- 
termined that  the  root  cause  of  the 
problem  w'as  the  improper  consolida- 
tion of  the  explosive  pellets  in  the 
burster  tube.  Corrective  measures  to 
solve  the  problem  w^ere  tested,  accept- 
ed, and  implemented  by  an  engineering 
change  proposal  to  the  M825  and 
M825A1  technical  data  packages  (TDP). 


MTSD  FUZE 


SAFE  & ARM  DEVICE 


PROJECTILE  BODY 


HE  BURSTER 


PROJECTILE  BASE 


EXPULSION  CHARGE 
DELAY  DETONATOR 
RETAINER 
FELT  WEDGE 
ALUMINUM  SEPARATOR 


WP  CANISTER 
KEY  BURSTER  WELL 


PLASTIC  INSERT 
CANISTER  CLOSURE  PLUG 


Projectile,  155mm  Smoke,  WP,  M825A1. 


March-Apnl  1993 


Army  Research,  Development  and  Acquisition  Bulletin  33 


The  TDF  revision  suecessfully  support- 
ed restart  and  sustainment  of  produc- 
tion for  both  items.  Numerous  organi- 
zations provided  a great  deal  of 
support. 

Organizations  that  played  key  roles 
in  getting  the  M825  and  M825A1  pro- 
jectiles back  into  production  included 
FBA;  Dugway  Froving  Ground;  Arma- 
ment Research,  Development  and  En- 
gineering Center  (ARDEC);  Lonestar 
Army  Ammunition  Flant;  Ballistic  Re- 
search Eaboratory;  Naval  Surface  War- 
fare Center;  and  Edgewood  RDE 
Center. 

The  team's  efforts  from  April  1990 
through  September  1990  are  docu- 
mented in  a center  Technical  Report  ti- 
tled. “Malfunction  Investigation- 
Frojeetile,  155  Screening  Smoke,  M825 
and  M825AT'  and  provides  lessons 
learned  that  could  be  used  to  avoid 
similar  problems  in  future  munitions 
development  programs. 

In  September  1991,  a technical  team 
w as  established  at  CRDEC  at  the  reejuest 
of  FM-Mortars  to  assist  in  resolving 
a problem  that  FBA  had  in  producing 
acceptable  red  phosphorus  (RF)  pel- 
lets for  the  M819  cartridge.  A new  pel- 
let manufacturing  process  was  being 
used,  featuring  an  RF  material  pro- 
duced by  a single  source  North  Amer- 
ican manufacturer  (Albright  and 
Wilson-Amerieas). 

Trial  production  runs  were  conduct- 
ed with  the  new  RF  material  and  with 
modified  pellet  mixture  constituents 
and  modified  process  parameters  to 
produce  acceptable  RF  pellets.  The  pel- 
lets were  manufactured  w ith  revised  ae- 
eeptanee  criteria  for  test  and  evaluation 
in  both  chamber  and  field  environ- 
ments. Data  obtained  from  these  tests 
were  used  to  assess  smoke  performance 


of  pellets  and  assembled  cartridges. 
FBA’s  manufacturing  procedures  w'ere 
revised  and  limited  production  runs 
w'ere  made  to  prove  the  feasibility  of  us- 
ing the  new'  RF  pellets.  The  pellets  had 
a modified  composition. 

The  M819  program  manager  re- 
\’iewecl  the  performance  of  the  modi- 
fied RF  pellet  composition  and  options 
for  resuming  the  production  of  the 
M819  cartridge  based  in  part  on  infor- 
mation generated  by  the  multi-clisei- 
plinecl  team. 

Ehe  technical  team's  efforts  from 
September  1991  through  April  1992  are 
detailed  in  CRDEC-SF-()5()  Special 
Report  titled  “CRDEC  Technical  Team 
Report  on  the  M819  Red  Fhosphorus 
Smoke  81mm  Cartridge  Froduction 
Froblem.  ' This  report  includes  docu- 
mentation of  topics  that  need  to  be  con- 
sidered during  the  preparation  of 
materia  1 speci  beat  ions . 

Froeess  changes  by  the  RF  supplier 
had  a significant  impact  on  FBA's  pellet 
manufacturing  process.  It  provides  a 
good  example  of  problems  that  can  oc- 
cur when  material  specifications  are 
not  fully  defined. 

Key  organizations  that  helped  get 
this  effort  under  control  and  back  on 
track  included  FM-Mortars;  FBA; 
ARDEC^;  Army  Test  and  Evaluation  Com- 
mand; Arm\  Materiel  Systems  Anal- 
ysis Aetivit}';  Navy  Weapons  Support 
Center-Crane;  Albright  and  Wilson- 
Amerieas ; Farticle  Data  Laboratories, 
Ine.;  Shell  Chemical  Company;  and 
Edgew'ood  RDE  Center. 

The  “team  problem  solving"  tech- 
nicjues  and  approaches  utilized  to  re- 
sohe  the  M825  projectile  and  M819 
cartridge  production  problems  are  very 
similar  to  those  used  by  concurrent 
engineering  teams  in  conducting  suc- 


cessful development  programs.  The 
primary  difference  is  that  one  team  has 
a known  problem  that  needs  immedi- 
ate resolution  because  of  the  delay  in 
getting  needed  systems  to  the  field  and 
the  cost  associated  with  production 
dow  n time,  w hile  the  other  must  solve 
engineering  problems  and  ensure  that 
system  performance  and  production 
reciuirements  are  met  as  early  as  pos- 
sible during  development.  Creative 
problem  solving  processes,  used  to  do 
good  engineering  design,  reap  the 
greatest  benefit  when  the  interdisci- 
pline technical  teaming  approach  is  ful- 
ly utilized  early  in  the  design  process. 

Early  establishment  and  use  of  the 
multidisciplined  engineering  project 
team,  as  well  as  the  commitment  to 
team  throughout  the  life  cycle  manage- 
ment process,  is  the  best  approach  for 
conducting  RDT&E  programs  to  meet 
the  user's  needs. 

In  today  's  environment  of  diminish- 
ing resources,  it  is  essential  that  the  full 
gamut  of  engineering  disciplines  be  uti- 
lized to  ensure  the  acquisition  of  high 
quality  systems  that  wdll  survive  on  the 
modern  battlefield.  The  Edgewood 
RDE  Center  is  using  the  teaming  ap- 
proach to  successfully  implement  our 
programs. 
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giiieei:  Research  and  Tecimology 
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DISTRIBUTED 
INTERACTIVE 
SIMULATION— A PREVIEW 


By  George  T.  Singley  III 
Deputy  Assistant  Secretary 
of  the  Army  (Research  and  Technology) 
and  Chief  Scientist 


Fact  or  Fiction? 

• Determining  weapon  effectiveness 
and  Combined  Arms  contribution  dur- 
ing design. 

• Developing  tactics,  techniques  and 
procedures  prior  to  the  first  prototype. 

• Identifying  MANPRINT  issues  pri- 
or to  the  first  prototype. 

• Prototyping  without  he)idiug 
nietal. 

• Identifying  testing  and  training  is- 
sues for  new  weapon  systems  long  be- 
fore the  eciuip})2e)it  is  built. 

• Testing  eejuipment  without  the 
equipment. 


• Soldiers  experiencing  stress, 
danger  and  the  fog  of  war'  during  full 
Combined  Arms  maneuver  without 
lecivifig  garrison. 

• Refightiug  a battle. 

The  Answer  is...  Fact,  thanks  to  re- 
cent rapid  advancement  in  distributed 
simulation  technology. 

During  the  last  two  decades,  the  U.S. 
military  establishment  has  developed 
an  impressive  array  of  simulators  and 
training  systems.  These  devices  are  ex- 
tremeh  beneficial  in  training  soldiers 
to  do  their  jobs  as  indi\  iduals  or  as 


members  of  a small  team.  However,  as 
we  found  in  Grenada,  Libya  and  Pana- 
ma. the  ability  to  perform  a mission  as 
an  individual  or  crew  does  not  guaran- 
tee the  ability  to  function  as  a member 
of  a task  force.  Mission  rehearsal  has  be- 
come increasingh’  important  as  combat 
becomes  more  complex  and  uncertain. 
What  we  need  is  a means  for  com- 
manders and  warfighters  to  experience 
the  ‘fog  of  war’  in  a simulated  environ- 
ment and  learn  how  to  anticipate  it  in 
combat  engagements. 

We  have  reached  the  point  that  there 
are  few  locations  where  we  can  fully 
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exercise  the  total  combined  arms  eapa- 
hility,  let  alone  joint  operations.  Now, 
it  is  next  to  impossible  to  find  an  area 
large  enough  and  an  en\  ironment  safe 
enough  to  practice  “fighting"  modern 
units  and  weapon  s}stems.  During  the 
last  decade,  the  need  for  an  alternative 
has  become  more  urgent.  Militarc  air- 
craft participation  in  combined  arms 
maneuvers  in  Europe  was  hindered  b\ 
local  noise  abatement  law  s that  restrict- 
ed low  altitude  flights.  Similar  en\  iron- 
mental  concerns  are  being  raised  in  the 
I nited  States  that  effect  both  ground 
and  air  systems  training. 

(hits  in  the  defense  budget  make  it 
more  difficult  to  sustain,  by  field  exer- 
cise alone,  the  le\  el  of  force  readiness 
mandated.  Networked  simulators  offer 
a safe,  cost  effective  environment 
which  can  augment  live  field  exer- 
cises— one  in  which  we  can  afford  to 
exercise  all  the  components  of  today’s 
eomhined  arms  teams.  This  synthetic 
en\  ironnient  must  be  affordable,  flexi- 
ble enough  to  be  used  without  repeal- 
ing operational  capabilities  to  unautho- 
ri/ed  personnel  and  contain  DOD-ap- 
proved  algorithms  and  databases.  I’his 


synthetic  en\  ironment  will  also  pan  icle 
a modeling  and  simulation  network  for 
use  by  DOD,  industrc’  and  academia,  and 
fundamentally  alter  how  we  acquire 
weapon  systems  and  train  under  real- 
time wargame  scenarios.  It  will  do  this 
b\  empowering  thousands  of  talented  in- 
die iduals  and  teams,  traditionalh  separat- 
ed h\  geography,  ine  isihle  functional  bar- 
riers and  time,  to  work  more  in  unison. 

In  the  Beginning 

"Simulation"  refers  to  one  (or  a 
eonihination)oJ  the  three  types  of  sim- 
ulation ctefi)iect  in  Figure  I. 

Stand-alone  models  and  simulations 
are  not  new  to  DOD.  It  was  only  recenth’ 
fluh,  1990),  howee  er,  that  the  U.S,  Army- 
sponsored  Defense  Advanced  Research 
Project  Agency’s  (DARPA)  research 
project  known  as  Simulation  Network 
(SIMNH'f)  was  successfulh'  completed. 
The  SIMNET  project  of  the  80s  contin- 
ues to  serve  as  the  bedrock  architecture 
and  methodology  that  enables  geo- 
graphically dispersed  simulators  and 
simulations  to  function  in  Distributed 
Interactice  Simulation  (DIS)  as  we 
know  it  toda\'. 


DIS  creates  a synthetic,  virtual  rep- 
resentation of  warfare  environments  by 
connecting  separate  simulations  re- 
siding at  distributed,  multiple  loca- 
tions. I’his  property  affords  the  oppor- 
tunity to  configure  a wide  range  of 
simulated  warfare  representations  pat- 
terned after  the  task  force  organization 
of  actual  units,  both  friendly  and  op- 
posing, including  the  joint  and  com- 
bined operations  missions  we  face  both 
today  and  in  the  future. 

The  simulations  making  up  the  net- 
work and  the  computational  resources 
ma\  be  geographically  separated.  Tank 
simulators  located  at  Eort  Knox  can  be 
linked  with  helicopter  simulators  at 
Eort  Rucker  and  the  computers  re- 
quired to  conduct  the  simulation  need 
not  be  collocated — in  fact,  even  the 
logic  and  databases  supporting  the 
simulation  may  be  dispersed.  Such  is 
the  case  with  the  Army  Joint  Precision 
Strike  Testbed  at  the  IfS.  Army  Topo- 
graphic Engineering  Center,  Eort  Bel- 
voir,  \'A  (see  Eigure  2). 

"Interactive"  refers  to  the  interac- 
tio)i  hetweoi  iiulivicluals,  systems  and 
units,  both  friendly  and  th)'eat.  DIS 
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attempts  to  achieve  such  interaction  in 
the  same  manner  and  to  the  same 
degree  which  real  combined  arms 
teams  and  threats  interact. 

DIS  connections  are  established  via 
a physical  communications  network 
such  as  the  Defense  Simulation  Inter- 
net (DSI)  developed  by  DARPA.  Each  lo- 
cation physically  connected  to  the  net- 
work is  referred  to  as  a “DIS  node.”  At 
present,  the  Army  operates  two  Army 
Training  and  Doctrine  Command 
(TRADOC)  battle  laboratory  nodes  on 
the  Simulation  Internet:  Fort  Knox  and 
Fort  Rucker.  We  are  currently  conduct- 
ing over  40  projects  for  combat,  ma- 
teriel and  training  developers  on  these. 
A recent  Army-wide  request  for  DIS 
work  requirements  netted  over  150 
proposals.  Among  these  proposals  are 
requests  to  create  new  nodes,  includ- 
ing several  laboratory  nodes.  Eventual- 
ly there  will  be  approximately  six  to 


eight  Army-owned  Battle  Laboratory 
nodes.  The  number  of  communica- 
tions-only  nodes  is  unknown,  but 
might  likely  reach  into  most  major 
commands  throughout  the  Army 
(Figure  3). 

The  Players  and  Uses 

Many  communities  are  potential 
users  of  DIS  technology  and  methods, 
including: 

• Combat  developers  will  use  DIS 
to  help  them  assess  new  doctrine  and 
tactics,  develop  requirements,  and 
evaluate  force  structure.  The  Training 
and  Doctrine  Command  has  estab- 
ished  and  is  equipping  the  six  battle 
labs  shown  in  Figure  3.  They  are  fo- 
cused on  the  changing  dynamics  of  the 
future  battlefield  including  tactics,  doc- 
trine and  supporting  technologies.  All 
of  these  battle  labs  and  schools  will 
make  extensive  use  of  DIS  in  develop- 


ing requirements,  conducting  training 
and  wargaming,  and  directly  support- 
ing Louisiana  Maneuvers  ’94  (LAM  ’94). 
LAM  ’94  is  a process  and  tool  of  the 
Army  focused  on  warfighting  modern- 
ization and  policy  decision  making.  It 
will  provide  Army  leaders  the  capabil- 
ity to  address  key  issues  such  as  the  de- 
velopment of  new  weapon  systems, 
force  structure  development  and  doc- 
trine of  the  future. 

In  FY94,  LAM  will  begin  to  collect  in- 
formation from  CINC  exercises  which 
depend  heavily  on  the  use  of  aggregate 
level  interactive  simulations  distribut- 
ed on  a global  basis.  Recent  DIS  “re- 
plays” of  actual  Desert  Storm  battles 
such  as  ’73  Easting  and  Jayhawk  Thun- 
der have  allowed  enhanced  operation- 
al analyses  and  excursions  (“what  if  ” 
studies)  of  these  engagements.  In  this 
way,  military  analysts  can  exploit  DIS 
to  study  actual  combat  by  recreating 


Figure  3. 

TRADOC  battle  labs. 
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Figure  4. 

Simulation  interface  with  the  comanche  design  process. 


specific  battles  and  learn  valuable 
lessons. 

• Materiel  Developers  will  short- 
en acquisition  time  while  reducing 
both  costs  and  development  risks  by 
employing  DIS  during  concept  defini- 
tion, concept  exploration,  design, 
MANPRINT  assessments  and  prototyp- 
ing. The  Army  Comanche  helicopter 
program  (see  Figure  4)  has  pioneered 
virtual  prototyping.  “Virtual  Prototyp- 
ing" offers  developers  and  users  the 
ability  to  evaluate  better  and  earlier 
the  concept  definition,  design,  devel- 
opment, validation,  production  and 
sustainment  of  a weapon  system  in  a 
synthetic  environment.  Virtual  proto- 
typing not  only  facilitates  concurrent 
engineering  but  also  continuous,  com- 
prehensive evaluation  by  the  combat 
development  and  testing  communities. 
Because  almost  90  percent  of  a weapon 
system’s  cost  is  typically  decided  before 


entering  development,  the  DOD  acqui- 
sition community  and  industry  should 
no  longer  wait  for  errors  in  the  decision 
making  process  to  be  discovered  in  the 
production  and  deployment  phase  (see 
Figure  5). 

• Testers  will  employ  DIS  to  better 
plan  tests  and  as  a source  of  supplemen- 
tal data  for  their  evaluations.  It  allows 
them  the  opportunity  to  test  the  test’ 
beforehand. 

• Trainers  will  be  able  to  determine 
potential  training  issues  sufficiently 
early  to  permit  design  changes  before 
the  first  piece  of  equipment  is  built. 
Trainers  will  conduct  otherwise  dan- 
gerous training  with  safety,  reduce 
maneuver  costs  (fuel,  maintenance,  en- 
vironmental damage,  etc.),  and  obtain 
more  accurate  assessments  of  complet- 
ed training.  Many  Desert  Storm  war- 
fighters were  trained  in  simulators 
prior  to  and  during  deployment.  An 


essential  element  of  readiness  is  team- 
work, and  DIS  allows  units  to  train  as 
teams.  DIS  networks  possess  extensive 
replay  and  after  action  review  capabil- 
ities, including  clear  documentation  of 
the  exercise.  These  reviews  will  help 
warfighters  learn  from  their  “virtual” 
mistakes  and  to  experience  more  and 
improved  training. 

The  Future 

The  Army  is  and  continues  to  be  the 
lead  service  in  developing  and  apply- 
ing distributed  interactive  simulation. 
Following  the  completion  of  the  SIM- 
NET  project  in  1990,  the  Combined 
Arms  Tactical  Trainer  (CATT)  and  Bat- 
tlefield Distributed  Simulation-Devel- 
opmental (BDS-D)  programs  were  in- 
itiated. Both  efforts  will  provide  real- 
time, man-in-the-loop,  combined  arms 
synthetic  battlefield  environment 
capability. 
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Figure  5. 

Typical  weapon  system  life  cycle  cost  overview. 


CATT  will  be  comprised  of  multiple 
training  simulators  and  simulations 
geographically  dispersed  at  TRADOC 
schools  and  tactical  units,  and  will  be 
based  on  current  weapon  systems,  con- 
figurations, tactics  and  doctrine.  The 
Close  Combat  Tactical  Trainer  (CCTT) 
for  armor /mechanized  forces  is  under 
contract.  The  Aviation  CATT  (AVCATT), 
Air  Defense  CATT  (ADCATT),  Field  Ar- 
tillery CATT  (FACATT)  and  Engineering 
CATT  (ENCATT)  are  planned. 

BDS-D  will  network  low  and  high  fi- 
delity, real  time,  man-in-the-loop  simu- 
lators at  combat  and  materiel  developer 
facilities.  The  EY92-94  BDS-D  Ad- 
vanced Technology  Demonstration 
(ATD)  is  specifically  focused  on  the  net- 
working of  dissimilar  simulators  and 
simulations  in  a manned,  combined 
arms  environment.  It  will  allow  us  to 
“fly  before  you  build,  buy  or  fight.” 


Planned  BDS-D  ATD  demonstrations 
include  simulations  of  Line-of  Sight 
Anti-Tank  (LOSAT),  Command  Ground 
Station  (CGS),  Combined  Arms  Com- 
mand and  Control  (CAC2),  Combat 
Identification  (CID),  STINGRAY,  and 
Rotorcraft  Pilot’s  Associate  (RPA). 

The  Army  Simulation,  Training  and 
Instrumentation  Command  (STRI- 
COM),  Orlando,  PL,  was  formed  last 
year  and  is  the  Army’s  technical  agent 
for  DIS  technology  development  and 
network  management.  STRICOM  man- 
ages the  CATT  and  BDS-D  programs. 
STRICOM  is  also  responsible  for  de- 
veloping and  maintaining  the  DOD/ln- 
dustry  modeling  and  simulation  stan- 
dards and  protocols  for  DIS.  A DIS 
Modernization  Plan  and  a DIS  Master 
Plan  are  in  preparation  and  scheduled 
for  HQDA  approval  during  the  second 
quarter  of  FY93. 


Conclusion 

The  Army  is  adjusting  for  the  post- 
Cold  War  era.  To  best  shape  the  future 
Army,  the  Army  leadership  has  initiat- 
ed the  Louisiana  Maneuvers  (LAM  ’94) 
and  TRADOC  Battle  Labs,  both  of 
which  depend  heavily  upon  DIS  as  a 
portal  into  the  future. 

The  May -June  1993  issue  of  iht^Arniy 
RD&A  Bulletin  will  present  a more  in- 
depth  discussion  of  some  of  the  topics 
briefly  addressed  in  this  introductory 
article.  These  follow-up  articles  will  of- 
fer user,  developer  and  management  per- 
spectives  from  the  DOD,  industry  and 
academic  communities.  In  the  interim, 
don’t  hesitate  to  call  the  DIS  Functional 
Integrator’s  POC,  Larry  Cantwell,  HQ 
TRADOC  Analysis  Command,  DSN  552- 
2432,  or  the  DIS  Technical  Integrator’s 
POC,  MAJ  Robert  W.  Reed,  STRICOM, 
(407)  380-4448,  or,  DSN  960-4448. 
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BATTELLE 
FORECASTS 
$162  BILLION 

FOR 

U.S. 

R&D 


Expenditures  in  calendar  year  1993 
for  research  and  development  (R&D)  in 
the  United  States  are  expected  to  reach 
S162  billion,  according  to  the  annual 
forecast  prepared  by  the  Battelle  Memo- 
rial Institute,  Columbus,  OH.  This  rep- 
resents an  increase  of  $4.6  billion  (2.9 
percent)  over  the  S157.4  billion  the  Na- 
tional Science  Foundation  estimates  ac- 
tually was  to  be  spent  for  R&D  in  1992. 

Since  part  of  the  R&D  increase  will 
be  absorbed  by  inflation — estimated  to 
be  slightly  more  than  2.0  percent  for 
1993 — Battelle  forecasts  a real  increase 
in  R&D  expenditures  of  less  than  one 
percent.  This  is  considerably  less  than 
the  10-year  average  increase  of  3 1 per- 
cent in  real  R&D  since  1982. 

“The  economy  shows  signs  of  an  up- 
swing, but  not  enough  to  stimulate  a 
strong  growth  in  R&D  investments,” 
said  Battelle  President  and  Chief  Execu- 
tive Officer  Dr.  Douglas  E.  Olesen. 
“T  he  situation  with  the  federal  bud- 
get also  will  hold  down  spending. 


IN  1993 

“We  are  at  the  confluence  of  many 
different  factors  that  impact  on  R&D 
expenditures.  Shifting  priorities  in 
both  government  and  industry,  a slow 
business  recovery,  and  a whole  new 
spectrum  of  international  opportuni- 
ties and  responsibilities  have  created 
uncertainties  in  R&D  decision-making. 
However,  the  funding  trend  will  be 
turning  around.  In  order  to  meet  fu- 
ture challenges  in  many  other  areas, 
we  must  invest  in  R&D,  and  in  the 
capacity  to  utilize  the  results  of 
research.” 

Sources  of  Funds 

Industrial  funding  for  R&D  will  ac- 
count for  51.2  percent  of  the  total.  In- 
dustrial support  is  forecast  to  be  S83 
billion,  up  2.4  percent  from  1992. 

Battelle  sees  an  increase  of  2.8  per- 
cent in  federal  support  for  R&D,  with 
funding  expected  to  be  $70.1  billion. 
This  is  43  3 percent  of  the  total  expen- 
ditures for  1993,  but  is  a smaller  in- 


crease than  originally  proposed  in 
former  President  Bush’s  budget. 

Funding  by  academic  institutions  is 
expected  to  be  $5.7  billion  (3.5  percent 
of  the  total),  and  other  non-profit  or- 
ganizations will  provide  nearly  $3.2 
billion  (2  percent). 

Prior  to  1980,  government  was  the 
principal  funder  of  R&D.  But  industry 
has  been  the  dominant  source  of  R&D 
support  for  the  past  12  years,  and  that 
trend  is  expected  to  continue  in  1993 
and  for  the  next  several  years. 

Performers  of  Research 

According  to  the  Battelle  report,  in- 
dustry will  continue  to  perform  the 
majority  of  R&D.  In  1993,  performance 
by  industry  is  expected  to  rise  to  $112.7 
billion,  slightly  less  than  70  percent  of 
all  research.  This  compares  with  $18.2 
billion  (11.2  percent)  by  federal  govern- 
ment laboratories,  $25. 5 billion  (15. 7 
percent)  by  academic  institutions,  and 
$5.6  billion  (3  5 percent)  by  non-profit 
organizations. 

The  federal  government  funds  R&D 
in  all  four  areas.  About  45  percent  of 
the  federal  R&D  dollars  are  used  by  in- 
dustry. The  government  and  colleges 
and  universities  receive  25  percent 
each,  and  the  rest,  about  five  percent, 
goes  to  other  non-profit  organizations. 

Industry  uses  almost  all  of  its  own 
funds,  either  performing  the  R&D  itself 
or  contracting  with  industrial  research- 
ers. Contracts  and  grants  to  non-profit 
organizations  are  about  half  of  what  is 
received  by  colleges  and  universities. 
(The  figure  used  for  colleges  and 
universities  does  not  include  the  sup- 
port of  long-range  “endowed  research” 
programs.)  Non-profit  organizations 
finance  both  themselves  and  academ- 
ic institutions  about  equally;  colleges 
and  universities  use  their  own  funds. 

Government  Support 

Defense,  energy,  space,  and  health 
and  human  services  dominate  the  fed- 
eral R&D  scene  and  account  for  89.2 
percent  of  the  total  proposed  federal 
R&D  funding  for  1993,  which  is  essen- 
tially the  same  as  in  1992.  The  makeup 
of  this  funding  will  not  change  signifi- 
cantly in  1993. 

Changes  in  the  character  of  military 
threats  and  an  appreciation  of  domes- 
tic challenges  have  had  a significant  ef- 
fect on  the  distribution  of  resources 
within  the  federal  R&D  budget.  This 
change  in  emphasis  among  the  prin- 
cipal research-intensive  agencies  is 
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Figure  1. 


evidenced  by  a comparison  of  histori- 
cal and  planned  expenditures,  as  not- 
ed in  Figure  1. 

The  military  continues  to  restruc- 
ture— a trend  that  is  expected  to  con- 
tinue for  a few  years — and  while  this  re- 
orientation results  in  decreases  in  over- 
all defense  spending,  there  will  not  be 
a major  retrenchment  in  defense  R&D 
spending. 

Several  factors  will  influence  federal 
R&D  support:  the  continuing  budget 
deficit,  a swing  toward  reduction  or 
curtailment  of  the  so-called  “big 
science”  projects,  and  the  emphasis  on 
technology  transfer  and  short-term 
projects  that  have  industrial  applicabil- 
ity. The  overriding  concern  over  the 
deficit  is  expected  to  prompt  a reduc- 
tion in  growth  of  both  defense  and  to- 
tal government  R&D,  as  was  forecast  in 
earlier  Battelle  studies.  However,  na- 
tional security  considerations  will  con- 
tinue to  be  felt  through  advance  re- 
search on  programs  that  deal  with  sur- 
veillance and  treaty  verification. 

It  is  particularly  noteworthy  that 
President  Clinton’s  proposals  rela- 
tive to  applied  research  are  generally 
consistent  with  those  forwarded  by  the 
outgoing  administration.  “Not  surpris- 
ingly, additional  funds  will  be  direct- 
ed toward  research  aimed  at  technolo- 
gies that  will  enhance  industrial  com- 
petitiveness over  both  the  long  and  the 
short  term,”  said  Battelle  researcher 
Jules  J.  Duga,  the  forecast  s principal 
author.  “Continued  concern  over  po- 
litical changes  in  Eastern  Europe  and 


instability  in  the  Middle  East  will  in- 
fluence R&D  directions.  But  the  feder- 
al government  is  also  most  likely  to  sup- 
port research  and  institute  policies  that 
will  strengthen  domestic  economic 
growth.” 

The  emphasis  on  federal  R&D  fund- 
ing as  a means  of  supporting  domestic 
economic  growth  is  evidenced  in  three 
initiatives  that  are  expected  to 
continue. 

• Funding  for  many  of  the  so-called 
“big  science”  programs — including  the 

superconducting  supercollider  and  the 
space  station — are  under  close  scruti- 
ny, with  some  of  these  barely  escaping 
total  cancellation  or  suspension. 

• Efforts  to  reshape  the  basic  re- 
search missions  of  the  National  Science 
Foundation  and  the  National  Institute 
of  Standards  and  Technology  are  being 
made  in  an  effort  to  direct  resources 
toward  more  immediate  applied  re- 
search programs. 

• Efforts  at  developing  collabora- 
tions between  industry  and  the  feder- 
al laboratories  are  being  pursued  more 
vigorously. 

Einally,  with  the  urging  of  the  scien- 
tific community,  federal  support  of 
““pork  barrel”  science  projects  is  com- 
ing under  closer  examination,  and  the 
practice  of  earmarking  such  funds  is  ex- 
pected to  be  diminished. 

Industrial  Support 

Industrial  support  of  research  will 
continue  to  grow  in  areas  related  to 
electronics,  communications,  sensors. 


advanced  machinery,  and  in  fields 
directly  influenced  by  the  need  for 
more  energy  efficient  products  and 
processes. 

Earlier  versions  of  the  Battelle  fore- 
cast have  detailed  the  division  of  fed- 
erally and  industrially  supported  R&D 
in  broad  industry  classes.  The  1993 
forecast  cautions  against  placing  too 
much  significance  on  the  distribution 
of  performance  among  the  major  in- 
dustrial sectors.  Such  classifications  do 
not  take  into  account  that  many  of  the 
largest  research-intensive  companies 
have  a wide  spectrum  of  interests. 
Thus,  available  figures  do  not  accurate- 
ly represent  the  line-of-business  distri- 
bution of  R&D  performance  or  the  in- 
tensity of  effort  in  specific  areas  of 
technology. 

Special  attention  also  should  be  given 
to  the  fact  that  estimates  of  industry 
performance  and  funding  have  under- 
gone a significant  change  in  recent 
years.  Thus,  when  comparing  earlier 
forecasts  by  Battelle  or  others,  some  in- 
consistencies will  arise  from  a change 
in  sampling  techniques.  It  is  important 
to  recognize  that  the  estimated  figures 
for  expenditures  are  far  less  important 
than  the  trends  in  R&D  support  and 
performance.  The  trends  depict  more 
accurately  the  influence  of  both 
government  and  industrial  decision- 
making and  priority-setting,  each  of 
which  will  have  long-term  impacts  on 
the  country’s  technology  base. 

In  spite  of  significant  changes  in 
several  major  players,  near-term 
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industrial  plans  indicate  that  the  slow- 
down in  R&D  growth  may  be  stabiliz- 
ing. Downsizing  in  all  aspects  of  oper- 
ations will  have  an  adverse  impact  on 
R&D  personnel  levels.  However,  Bat- 
telle expects  these  moves  to  be  offset 
by  an  increased  interest  in  collaborative 
research  programs.  Furthermore,  in- 
dustrial postures  in  R&D  spending  will 
be  influenced  by  the  anticipation  of  a 
stronger  federal  government  role  in  en- 
couraging public/private  partnerships, 
promoting  permanent  R&D  tax  credits, 
and  enhancing  the  roles  of  the  federal 
laboratories. 

In  addition,  state  governments  con- 
tinue to  expand  their  roles  and  activi- 
ties in  support  of  a broad  range  of  ac- 
tivities directed  toward  technology- 
based  economic  development  and  jobs 
expansions. 


It  is  especially  important  to  note  that 
industrial  support  of  R&D  is  accompa- 
nied by  a greater  concern  for  methods 
of  evaluating  R&D. 

“Managers  of  industry  are  getting 
caught  between  contradictory  pres- 
sures,” Duga  said.  “Generally,  R&D  is 
not  considered  a direct  revenue-pro- 
ducing activity  and  is  often  a candidate 
for  the  budget  ax.  On  the  other  hand, 
they  know  R&D  investment  is  vital  for 
long-term  profit  and  survival.  Thus,  as 
technology  development,  adaptation, 
and  utilization  become  more  important 
in  all  types  of  business,  the  role  of  the 
technology  scanner  and  gatekeeper’ 
beeome  an  increasingly  important 
function. 

“It’s  a balancing  act  for  managers  to 
define  what  is  the  right  blend  of  R&D 
for  an  individual  company,”  said  Duga. 


Long-Term  Outlook 

The  R&D  growth  rate  has  been  slow- 
ing and  is  expected  to  continue  to  de- 
cline, perhaps  to  the  point  of  a decrease 
in  real  expenditures.  A similar  situation 
occurred  two  decades  ago,  with  a very 
slow  recovery.  The  Battelle  forecast 
suggests  that  if  there  is  a decrease  in  real 
expenditures,  the  real  recovery  will 
most  likely  occur  more  rapidly  than 
before. 

Industrial  support  will  continue  to 
be  affected  by  conflicting  and  complex 
factors.  Major  changes  in  the  traditional 
defense  industries  are  forcing  realign- 
ments within  the  industry,  cut-backs  in 
personnel,  and  stronger  efforts  toward 
definition  of  new  markets — a situation 
not  unlike  that  which  beset  the  indus- 
try in  the  early  1970s. 

The  trade  imbalance  and  efforts  to 
correct  it,  as  well  as  efforts  to  expand 
markets  in  response  to  shifts  in  govern- 
ment priorities,  could  spur  expanded 
R&D.  In  addition,  the  internationaliza- 
tion of  markets  will  influence  R&D  ex- 
penditures as  U.S.-based  companies 
attempt  to  accommodate  the  different 
regulatory  postures  and  consumer  be- 
haviors in  other  parts  of  the  world. 
Whether  sueh  initiatives  will  be  fruit- 
ful will  be  influenced  by  the  impacts 
of  general  slow-downs  in  worldwide 
economic  growth  and  in  the  availabili- 
ty of  foreign  currencies. 

In  the  recent  past,  the  environment 
that  permitted  greater  rewards  for 
short-term  financial  results,  rather  than 
technological  innovation,  had  an  ad- 
verse effect  on  R&D  investment.  How- 
ever, the  tenor  of  the  federal  budget  for 
1993  and  the  pro-technology  attitude 
of  the  incoming  administration  give 
reason  for  a cautious  optimism  regard- 
ing R&D  growth  and  accountability  in 
the  near  future. 


The  forecast  for  calendar  year 
1995  u'as  prepared  by  Dr  Jules  J. 
Duga,  with  assistance  from  Dr  W. 
Haider  Fisher  of  Battelle.  Parts  of 
the  data  were  drawn  from  the  Na- 
tional Science  Foundation  reports, 
federal  budget  documents,  the  In- 
dustrial Research  Institute,  and 
other  similar  sources. 
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ARMY  DATA 

DICTIONARY  TECHNOLOGY 


By  SSGT.  T.  Anthony  Bell 


The  Army’s  Information  Systems  En- 
gineering Command  (ISEC)  is  responding 
to  the  ever-increasing  demand  for  data- 
sharing  capabilities  among  existing  Army 
management  information  systems. 

ISEC’s  Information  Systems  Software 
Center  (ISSC)  at  Fort  Belvoir,  VA,  is  pur- 
suing data  dictionary  technology  to  ad- 
dress this  demand,  which  has  been 
fueled  by  Army  standardization  strate- 
gies. In  the  face  of  shrinking  resources, 
these  strategies  emphasize  greater  effi- 
ciency' lai^ely  through  consolidation  and 
interoperability. 

Data  dictionary  technology  being  pur- 
sued by  ISSC’s  Data  Management  Direc- 
torate supports  Army  standardization 
aims  by  giving  existing  systems  a height- 
ened level  of  versatility  through  the  use 
of  a companion  “dictionary.” 

This  electronic  reference  tool  yields 
system-related  data  which  is  of  consider- 
able value  to  users,  developers  and  de- 
signers of  management  information  sys- 
tems. Most  important,  this  data  can  be 
shared  with  other  management  infor- 
mation systems,  creating  possibilities  for 
interoperability. 

One  obvious  way  to  show  the  value 
of  data  dictionary  technology,  accord- 
ing to  Jim  Glymph,  the  Army’s  data 
manager,  is  to  apply  it  to  the  various  Stan- 
dard Army  Management  Information 
Systems  (STAMIS).  These  systems,  de- 
veloped before  the  advent  of  dictionary 
technology,  support  the  Army  ’s  person- 
nel, financial,  and  logistical  functions, 
but  they  operate  vertically  and  cannot 
share  information  across  functional  lines. 

“For  example,”  said  Glymph,  “in  the 
past,  a pay  system  did  not  share  data  with 
a personnel  system  even  though  much 
of  the  data  was  the  same  or  similar.” 

Furthermore,  STAMIS  produce  redun- 
date  data  files  and  inconsistent  data 
among  various  functional  applications. 
They  are  also  prone  to  high  software 
maintenance  costs.  Data  dictionary  tech- 
nology remedies  these  problems,  helping 
systems  operate  more  efficiently. 

The  Army  has  shown  a commitment 


to  applying  data  dictionary  technolo- 
gy not  only  to  existing  management  in- 
formation systems  but  to  those  not  fully 
implemented.  The  Reserve  Component 
Automation  System  (RCAS)  is  an  exam- 
ple. This  information  system  has  so  far 
produced  more  than  600  data  standards 
for  inclusion  in  the  Army  Data  Dictionary' 
(ADD  ).  This  means  that  users  of  manage- 
ment information  systems  Army-wide 
will  have  access  to  these  standards  and 
can  use  them  in  data-sharing  applica- 
tions. Additionally,  the  standards  will 
help  improve  data  accuracy  within  the 
system  itself. 

A centralized  repository,  the  Army 
Data  Dictionary  is  supported  by  a man- 
agement information  system  called 
Automated  Dictionary  Support  System 
(ADSS).  ADD/ADDS  is  available  through 
several  networks  and,  according  to 
Glymph,  lets  users  “ . . . create,  change, 
delete,  query,  and  maintain  data  elements 
and  submit  them  for  approval  as  Army 
standards.” 

The  data  element  approval  process  is 
a measurement  procedure.  The  Data 
Management  Directorate  reviews  data 
for  compatibility  and  adberence  to 
procedural  rules,  and  the  information 
class  proponent  screens  the  data  to  de- 
termine whether  it  is  functionally  suit- 
able for  use  Army-wide. 

Glymph  said  that  the  Army  data  dic- 
tionary includes  nearly  700  approved 
standard  data  elements,  and  hundreds 
more  are  awaiting  approval. 

The  Army  has  planned  a number  of 
improvements  and  additions  to  make 
the  ADD/ADSS  more  useful.  These  in- 
clude an  assistance  facility  that  will, 
according  to  Glymph,  “permit  a user 
to  query  the  ADD  by  entering  a syno- 
nym of  one  or  more  words  within  a data 
element.” 

“Additionally,”  Glymph  explained,  “it 
will  be  possible  to  enter  attributes  about 
the  data  element  other  than  words  in 
the  name.  For  example,  a user  can  ask 
for  all  data  elements  that  contain  the 
word  ‘INDIVIDUAL’  and  are  used  in  a 


specific  automated  system.  This  is  called 
query  by  example.  These  features  will 
give  the  user  more  flexibility  and 
capabilities.” 

The  ADD  will  eventually  turn  into  the 
Army  Data  Encyclopedia  when  data 
models  for  all  Army  functional  areas  and 
more  systems  and  organizations  are 
added. 

Currently,  the  Army  Data  Dictionary/ 
Automated  Dictionary  Support  System 
has  more  than  400  users  and  is  grow- 
ing. The  system’s  use  is  an  indication 
that  it  is  adequately  supporting  the  needs 
of  the  data  management  community,  said 
Glymph. 

“The  future  looks  bright  for  the  Army 
data  management  program  as  it  provides 
long  range  support  to  the  Army  and 
DOD,”  he  said.  “It  is  a continuing  process 
designed  to  provide  the  Army  greater 
and  better  support  for  its  information 
requirements.” 

The  Department  of  Defense,  eager  to 
take  advantage  of  data  dictionary  tech- 
nology, directed  Glymph’s  office  to  pro- 
totype a dictionary  system  of  its  own, 
the  Defense  Data  Repository  System, 
which  became  operational  last  August. 
This  system  will  operate  in  an  open  sys- 
tems environment  and  incorporate  an 
approval  process  similar  to  that  of  the 
ADSS. 


SSGT  T ANTHONY  BELL  is  the 
NCOLC  of  the  Public  Affairs  Office 
of  the  US.  Army  Luformatioji  Sys- 
terns  Engineering  Command  (ISEC). 
Bell  also  serves  as  the  editor  of  the 
Interface,  ISEC's  internal  command 
puhlicatio)!.  He  holds  an  associate's 
degree  in  general  studies  from 
Cochise  College,  Sierra  Vista,  /IZ. 
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Battle  Labs  Will  Get  It 
‘About  Right’ 

The  U.S.  Army  Training  and  Doctrine  Command  (TRADOC) 
has  organized  six  battle  labs  to  experiment  with  concepts 
and  equipment  to  try  to  get  it  about  right  for  a new  power- 
projection  American  Army. 

Current  methods  of  determining  requirements  and  setting 
priorities  cannot  keep  pace,  will  not  allow  us  to  meet  the 
budget  challenges,  will  not  allow  us  to  maintain  the  edge, 
in  this  post-industrial  era. 

“Battle  labs  are  an  initiative  analyzing  capabilities  and  re- 
quirements rather  than  depending  on  concepts  based  on  anal- 
ysis and  comparison  against  a firm  threat,  like  we  did  in  the 
Cold  War.  We  can’t  depend  on  Cold  War  analyses  and  processes 
to  determine  priorities,”  notes  GEN  Frederick  M.  Franks  Jr., 
TRADOC  commander. 

Since  the  end  of  the  Cold  War  and  the  collapse  of  the  Soviet 
Union  and  the  Warsaw  Pact,  the  U.S.  military  does  not  face 
one  monolithic  threat.  Instead,  there  can  be  threats  to  American 
interests  and  allies  from  several  sources. 

Although  some  U.S.  forces  will  be  stationed  overseas,  the 
bulk  of  the  American  Army  will  be  based  at  home.  It  will 
be  a force-projection  Army  organized  to  protect  national  in- 
terests and  assist  allies.  Operations  Desert  Storm  in  the  Middle 
East  and  Just  Cause  in  Panama  are  examples  of  the  types  of 
combat  operations  the  Army  envisions. 

The  six  battle  labs  are:  Early  Entry  Battle  Lab  at  TRADOC 
Headquarters,  Fort  Monroe  VA;  Mounted  Battlespace  Labora- 
tory (armor).  Fort  Knox,  KY;  Dismounted  Battlespace  Labora- 
tory (infantry).  Fort  Benning,  GA;  Depth  and  Simultaneous 
Attack,  Fort  Sill,  OK;  Battle  Command,  Fort  Leavenworth, 
KS;  and  Combat  Service  Support,  Fort  Lee,  VA. 

The  Early  Entry  Lab  will  work  with  the  Navy,  Marines  and 
Air  Force  to  ensure  initially-deployed  forces  are  sufficiently 
large  and  lethal  enough  to  be  successful  in  any  circumstance. 

The  battlespace  labs  will  determine  the  best  ways  for  ar- 
mored and  infantry  forces  to  take  advantage  of  time,  distance 
and  space  on  battlefields.  The  goal  is  to  engage  an  enemy 
outside  his  range  of  capabilities,  day  or  night,  while  dispersing 
Army  forces  but  not  their  effectiveness. 

At  Fort  Sill,  the  Depth  and  Simultaneous  Attack  Lab  will 
work  on  ways  to  detect  and  simultaneously  strike  an  ene- 
my throughout  the  depth  of  the  battlefield. 

The  Fort  Leavenworth  Battle  Command  Lab  is  develop- 
ing techniques  and  equipment  to  give  commanders  at  all  levels 
situational  information  and  intelligence  to  optimize  their 
ability  to  command  forces,  particularly  while  on  the  move. 

Combat  Service  Support  Lab  members  are  devising  methods 
and  systems  to  provide  versatile,  effective,  and  efficient  logistics 
support  at  all  levels. 

“We’ve  chosen  to  locate  battle  labs  at  our  installations  where 
we  have  soldiers,  units  and  ranges  for  maneuver,  firing,  and 
air  space,”  Franks  said. 

But  before  any  concept  and  equipment  are  tried  in  the 
field  by  soldiers,  battle  labs  will  have  tested  them  out  through 
simulations  and  virtual  prototyping,  according  to  COL  Bill 
Hubbard,  director  of  battle  lab  integration  and  technology 
at  Fort  Monroe.  “What  battle  labs  allow  us  to  do  is  bring 


together  technologists,  combat  developers,  materiel  developers, 
industry  and  academia  to  build  prototypes,”  Hubbard  said. 
We  then  send  it  through  simulation,  bring  it  back  again,  tweak 
it,  send  it  back  through  again  to  get  a near  optimum  solu- 
tion, or  “about  right.” 

‘ ‘ By  using  virtual  prototyping  We  can  look  at  different  com- 
binations of  things  on  different  pieces  of  equipment.  Examples 
are  what  a new  tank  barrel  can  do  on  a tank,  and  what  a new 
piece  of  armor  on  a tank  will  do,”  said  Hubbard.  He  points 
out  that  the  battle  lab  design  will  refine  solutions  on  the  front 
end  of  the  acquisition  process  rather  than  on  the  tail  end. 

Battle  lab  task  forces  will  work  with  industry  to  develop  new 
technologies  and  equipment  for  the  modern  Army.  However, 
Franks  feels  that,  with  budgetary  situations,  technological 
“insertions”  will  be  the  primary  method  used  to  enhance  bat- 
tlefield capabilities  for  the  foreseeable  future.  Tech  inser- 
tion means  placing  existing  technologies  on  available 
equipment. 

One  tech  insertion  is  the  intervehicular  information  sys- 
tem (IVIS)  in  M1A2  Abrams  tanks.  IVIS  allows  armored  forces 
to  communicate  digitally  on  the  battlefield. 

The  Fort  Knox  lab  has  been  looking  at  ways  to  expand 
IVIS  to  include  aircraft,  artillery  and  infantry  to  get  the  en- 
tire combat  team  on  the  same  communications  network.  “You 
could  spread  your  formations  out  some  where  you  wouldn’t 
have  to  mass  the  formation  but  you  would  continue  to  mass 
the  effects  of  the  fires,”  Franks  said. 

When  IVIS  prototypes  have  been  made,  soldiers  and  leaders 
will  try  them  out  in  the  field.  ‘ ‘You  can  do  virtual  prototyp- 
ing, but  you  want  the  opportunity  with  real  soldiers  out  where 
we  do  what  we  do,  out  in  the  dirt,  the  wind,  the  rain  and 
the  night  to  do  actual  experimentation,”  Franks  said. 

As  in  the  case  of  IVIS,  each  battle  lab  will  not  work  in  iso- 
lation. They  will  interact  with  major  commands,  units  and 
laboratories  throughout  the  Army. 

Battle  labs  will  also  support  Louisiana  Maneuvers,  the 
Department  of  the  Army  program  to  study  capabilities  and 
various  preparedness  issues.  The  maneuvers  will  be  largely 
simulations  built  on  top  of  current  exercises  used  by  warfighting 
commanders-in-chief. 

“Although  Louisiana  Maneuvers  will  concentrate  on  the 
macro-level  of  mobilizing,  deploying  and  sustaining  an  Army, 
a lot  of  attendant  smaller  issues  will  arise,”  Hubbard  said. 
“Louisiana  Maneuvers  directors  may  want  to  know  how  a 
changed  piece  of  equipment  can  affect  outcomes  of  scenarios, 
for  example.  Battle  labs  can  find  out  how  that  equipment 
will  change  the  overall  capabilities  of  an  organization.” 

Battle  lab  task  forces  and  the  national  scientific  laborato- 
ries at  Los  Alamos  and  Sandia,  NM,  and  Livermore,  CA  have 
agreed  to  exchange  information,  Hubbard  said.  He  also  pointed 
to  advances  in  virtual  prototyping  at  the  University  of  North 
Carolina  as  a case  of  possible  academia  involvement. 

Franks  feels  that  a statement  by  Michael  Howard,  a Brit- 
ish historian,  describes  what  TRADOC  and  the  Army  are  doing 
now:  “When  preparing  for  the  next  war,  armies  almost  never 
get  it  totally  right.  But  the  real  issue  is  not  to  get  it  totally 
wrong.  What  armies  must  attempt  to  do  is  get  it  nearly  right 
before  they  again  go  into  battle,’  ’ Howard  wrote. 

What  we  need  to  do,  inside  TRADOC,  is  to  continue  to 
experiment  in  order  for  us  to  get  it  nearly  right,  Franks  said. 
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TEC  Supports 
Somalia  Deployment 

The  US.  Army  Topographic  Engineering  Center  (TEC),  Fort  Belvoir, 
VA,  is  currently  supporting  troops  deploying  to  Somalia  for  Oper- 
ation Restore  Hope.  This  support  includes  providing  tailored  map 
products  and  other  topographic  and  hydrographic  data  on  the 
country. 

On  Dec.  2,  1992,  TEC  activated  its  Emergency  Operations  Center 
(EOC).  The  EOC  is  working  with  the  Defense  Mapping  Agency  to 
obtain  all  available  digital  data  of  Somalia. 

TEC  also  is  providing  equipment,  digital  data  and  technical  assis- 
tance to  the  10th  Mountain  Division,  Fort  Drum,  NY,  in  preparation 
for  deployment.  TEC  personnel  installed  mobile  computer  equip- 
ment at  Fort  Drum  which  is  capable  of  importing  and  using  digi- 
tal terrain  data. 

TEC’s  Field  Support  Office  recently  delivered  equipment  to  the 
survey  section  of  the  30th  Engineer  Battalion  (Topo),  Fort  Bragg, 
NC,  to  help  establish  survey  control  in  Somalia. 

Because  TEC  is  responsible  for  the  Department  of  Defense  water 
resources  database,  they  were  able  to  quickly  provide  water  resources 
overlap  s and  ground  water  information  of  Somalia  for  deploying 
units.  As  the  leader  of  the  Corps  of  Engineers’  Water  Detection 
Response  Team,  TEC’s  Terrain  Analysis  Center  is  preparing  for  possible 
deployment  of  a response  team  to  give  well-drilling  assistance, 

TEC  has  published  and  is  distributing  an  environmental  over- 
view of  Somalia  produced  by  its  Environmental  Effects  Branch  ti- 
tled, The  Manual  of  Environmental  Effects,  the  Horn  of  Africa. 

Dozens  of  requests  for  support  have  been  made  to  the  EOC  from 
deploying  units  and  other  supporting  agencies.  Requests  range  from 
questions  on  how  to  obtain  a map,  to  information  on  water  run- 
off and  soil  conditions  in  the  country.  To  contact  TEC’s  Emergen- 
cy Operation  Center,  call  (703)  355-2737  or  DSN  345-2737. 

DOD  Selects  Foreign  Equipment 
for  Tests 

The  Department  of  Defense  (DOD)  has  selected  22  foreign  military' 
equipment  candidates  to  be  included  in  the  FY93  Foreign  Com- 
parative Testing  (FCT)  Program, 

Under  the  FCT  program,  selected  non-developmental  defense 
equipment  produced  by  NATO  and  other  formal  allies,  and  by  other 
nations  considered  friendly  toward  the  United  States,  is  tested  and 
evaluated  to  determine  whether  such  equipment  satisfies  DOD  re- 
quirements or  mission  area  shortcomings.  Such  evaluation  is  en- 
couraged because  a purchase  of  readily  available  foreign  equipment 
ma\'  satisf}'  the  requirements  of  the  US.  militar>'  services  more  quickly 
or  at  a more  competitive  cost  than  a full-scale  U.S.  research  and 
development  effort.  The  FCT  program  encourages  competition. 
However,  it  is  structured  to  ensure  that  U.S.  manufacturers  are  not 
put  at  a disadvantage  and  that  U.S.  industrial  base  issues  are  considered. 

Test  and  evaluation  projects  are  nominated  for  consideration  by 
the  Services,  which,  upon  approval,  execute  the  testing  efforts.  Pri- 
ority for  FCT  funding  is  for  test  and  evaluation  of  non-developmenuil 
items  in  production  or  in  the  late  stages  of  development.  Additionally, 
testing  of  new  hardware  or  emerging  technologies  may  be  con- 
ducted to  assist  in  determining  procurement  alternatives. 

Of  the  22  projects  selected  by  FY93  funding,  13  will  begin  in 
FY93,  and  nine  are  continuations  of  previously  approved  projects 


that  started  in  previous  years.  Six  are  sponsored  by  the  Army,  eight 
by  the  Navy/Marine  Corps,  and  eight  by  the  Air  Force.  A brief 
description  of  each  of  the  projects  may  be  obtained  by  calling 
(703)697-5737. 

Contract  Calls  for 
Smart  Materials  Technology 

A 22-month,  S265,853  contract  for  smart  materials  actuation 
rotor  technology  for  helicopters  has  been  awarded  by  the  Aviation 
Applied  Technology  Directorate  (AATD),  Fort  Eustis,  VA,  to  McDonnell 
Douglas  Helicopter  Co. 

“The  objective  of  the  program  is  to  explore  new  developments 
in  smart  materials  actuator  technology  which  would  support  the 
development  of  a new  notion  for  the  main  rotor  and  control  sys- 
tem of  future  Army  rotary  wing  aircraft,  ” according  to  Donald  J. 
Merkley,  AATD  project  engineer.  “Smart  materials  are  materials  that 
have  the  captibility  to  respond  to  pilot  inputs  and  sensors,  hy  changing 
their  shape  and  stiffness  in  a controlled  manner.” 

These  materials  will  be  used  to  produce  control  actuators  with 
few  moving  parts  and  be  tolerant  of  the  high  vibration  and  cen- 
trifugal loading  of  the  rotating  blades  of  the  main  rotor.  The  benefits 
of  using  this  type  of  actuators  include  improved  rotorcraft  perfor- 
mance, enhanced  manueverability  and  agility,  and  reduced  pilot 
workload  and  fatigue. 

This  program  will  survey  smart  materials  technology  as  applied 
to  actuator  concepts,  select  appropriate  smart  materials  for  helicopter 
applications,  perform  trade-off  analyses,  design,  fabricate  and  test 
proof-of-concept  actuators  in  the  operating  environment  of  the 
helicopter  main  rotor. 

Army  Defense  Communications 
Project  Managers  Selected 

The  Army  Information  Systems/U.S.  Army  Information  Systems 
Management  Activity  (AIS/ISMA)  has  announced  the  selection  of 
two  new  project  managers. 

COL  James  T.  Doyle  was  named  the  project  manager  for  Defense 
communications  and  Army  transmission  systems  and  COL  Den- 
nis M.  Moen  was  named  the  project  manager  for  Defense  commu- 
nications and  Army  switched  systems. 

Both  will  be  responsible  for  major  projects  that  are  revitalizing 
the  information  transfer  infrastructure  that  will  help  the  down- 
sized Army  of  the  near  future  to  project  power. 

Moen  will  manage  projects  including  the  Army’s  Major  Com- 
mand Telephone  Modernization  Program,  Defense  Message  System- 
Army  Project,  Automated  Dial  Service  Assistance  Project,  Army  Small 
Computer  Program  and  Army  segments  of  the  Joint  Service  Com- 
puter Program. 

Before  coming  to  AIS/ISMA,  Moen  most  recently  served  for  a year 
as  the  deputy  director  of  the  Planning,  Program  Analysis  and  Evalu- 
ation office  of  the  Defense  Information  Systems  Agency. 

Doyle  will  manage  projects  including  the  Fort  Belvoir,  VA,  In- 
formation Mission  Area  Modernization  and  the  White  Sands,  NM, 
Missile  Range  Test  Support  Network. 

From  1987  to  1991,  Doyle  was  the  Army’s  project  manager  for 
operations  tactical  data  systems. 
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What  Role 

Does  Education  and  Training  Play 
in  the  Professional  Development 
of  Army  Acquisition  Corps 
Members? 


MG  William  S.  Chen 
Program  Executive  Officer 
Global  Protection  Against 
Limited  Strikes 
Arlington,  VA 

Education  and  training  play  a \ ery  im- 
portant role  in  the  professional  develop- 
ment of  Arm)’  Acquisition  Corps  mem- 
bers. But,  education  and  training  are 
elements  in  the  total  de\  elopment  of  ac- 
quisition leaders  and  managers.  In  m) 
opinion,  that  total  de\elopment  should  be  based  more  on  ex- 
perience in  a \ ariety  of  and  in  progressi\  ely  responsible  program 
management  and  acquisition  management  assignments. 

Acquisition  Corps  members  need  education  and  training  in  terms 
of  graduate  school,  specialized  functional  courses,  and  program 
management  instruction.  1 belie\e  there  needs  to  be  a hierarchy 
of  education  and  training  for  Accjuisition  Corps  members  consis- 
tent with  their  level  of  responsibilities.  The  Program  Management 
Course,  ob\iously,  should  be  a goal  for  all  aspiring  program 
managers,  functional  division  chiefs  within  a program  office,  as 
well  as  heads  of  functional  organizations  pro\  iding  matrix  sup- 
port, In  general,  howe\  er,  nobody  immediately  becomes  a program 
manager.  PMs  generally  come  from  some  functional  area  of  exper- 
tise like  engineering,  program  control,  logistics,  procurement,  or 
other  discipline.  Therefore,  early-on  in  one's  professional  develop- 
ment, some  basic  functional  area  expertise  must  be  developed.  This 
expertise  gets  developed  through  formal  education  and  training, 
as  well  as  through  expertise. 

There  is  no  magic  prescription  for  success  in  acquisition.  1 ac- 
knowledge the  need  for  education  and  training,  but  1 also  subscribe 
to  the  importance  of  hard-core  acquisition  experience.  Many  who 
have  excelled  in  the  academics  of  acquisition  disciplines  could 
hardly  be  effecti\  e as  leaders  and  managers.  Many  w ho  are  suc- 
cessful acquisition  leaders  and  managers,  probabh’  lack  all  the 
desired  schooling  in  program/acquisition  management,  ritimate- 
ly,  what  leads  to  ach  ancement  and  what  ’s  important  for  total  profes- 
sional development  is  the  factoring  of  other  attributes — leadership, 
communications  skills,  ability  to  moti\  ate,  personality,  integrity, 
and  the  right  chemistry  within  the  organizational  framework. 


Dale  G.  Adams 
Program  Executive  Officer 
Armaments 
Picatinny  Arsenal,  NJ 

I'oday,  the  acquisition  business  is  ex- 
tremely complicated  and  fraught  with 
chances  to  make  major  mistakes.  It  takes 
a true  professional  to  succeed  as  an  ac- 
c|uisition  manager  in  tockq  's  turbulent, 
scarce  resource  environment.  Education 
and  training  are  critical  to  the  proper 
development  of  a professional  acquisition  manager,  whether 
ci\’ilian  or  militar)’. 

Based  on  nt)'  experience,  let  me  highlight  some  areas  where  for- 
mal education  and  training  make  a difference: 

• Understanding  the  Program — having  the  abilit)'  to  grasp 
the  technology,  or  technologies,  used  in  the  program  is  critical  to 
being  able  to  assess  needed  actions  and  its  attendant  risks.  Lack 
of  technical  understanding  often  leads  to  oversimplification  of  es- 
sential issues  and  thus  improper  decisions.  'What  follows  next  is 
schedule  delays  and  cost  increases  that  cannot  be  managed  within 
existing  resources  and  milestones. 

• Overall  Program  Management — the  basis  of  managing  a 
program  and  the  tools  for  use  are  well  known.  Eormal  education 
and  training  programs  (i.e. , graduate  studies,  the  Defense  Systems 
Management  College,  the  Program  Manager’s  Course,  the  Materiel 
Acquisition  Management  Course,  ICAE,  etc.)  can  provide  the  bag 
of  tools  any  acquisition  manager  will  need  to  successfulh'  manage 
a program.  Understanding  and  applying  the  basics  of  program 
management  is  essential  for  success. 

• Practical  Experience — programs  such  as  Training  With  In- 
dustry, developmental  assignments,  rotational  project  and  test  en- 
gineers, etc.,  provide  the  hands-on  experience  needed  to  see  how 
the  business  of  acquisition  is  really  conducted.  This  is  where  the 
acquisition  professional  will  hopefully  develop  some  "common 
sense  " and  learn  to  apph’  the  more  formal  education  and  training 
programs  to  real  world  problems.  Setjuential  education  and  train- 
ing, intertwined  with  de\  elopmental  assignments  that  incorporate 
increasing  responsibilities  is  the  key  to  developing  a successful  ac- 
ciuisition  manager.  In  ni)'  view,  if  there  is  one  segment  of  acquisi- 
tion professional  development  that  should  be  expanded  it  is  the 
area  of  de\  elopmental  assignments.  Howe\  er,  care  must  be  taken 
to  preclude  assigning  a person  to  a developmental  position  \\  ithout 
the  necessary  education  and  training  to  perform  the  job. 

Today  ’s  acquisition  business  is  far  too  complicated  to  be  managed 
by  amateurs.  Training  and  education  pro\  ide  the  foundation  to 
transform  the  amateur  into  a professional.  If  we  want  the  profes- 
sionals, we  must  make  the  investment. 
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BG  Orlin  Mullen 
Program  Manager 
Comanche 
St.  Louis,  MO 

The  Army’s  future  Acquisition  Corps 
must  have  experienced  and  dynamic 
leaders.  But,  leadership  and  manage- 
ment abilities  will  be  of  little  value  with- 
out a thorough  understanding  of  the 
technical  skills  demanded  by  a very  com- 
plex acquisition  process.  The  Army  and 
the  Department  of  Defense  offer  the  special  schools  and  college 
opportunities  for  professionals  interested  in  acquiring  the  basics. 
The  next  step  is  on-the-job  training  in  an  acquisition  development 
position.  In  addition,  the  Acquisition  Corps  offers  great  opportu- 
nities for  attendance  at  civilian  universities  or  senior  service  col- 
leges as  a means  toward  further  development  of  aptitudes  and  skills 
valued  for  advancement  in  both  civilian  and  military  acquisition 
management.  The  unparalleled  opportunities  include  long-term 
and  part-time  graduate  studies,  fellowship  programs  and  tuition 
reimbursement  programs.  The  acquisition  professional  can  define 
personal  skills  to  support  a career  progression  of  increasing  respon- 
sibilities. These  career  opportunities  will  deliver  tangible  and  sub- 
stantial rewards  from  seeing  real  contributions  to  the  Army’s  mission 
and  to  our  soldiers.  During  these  times  of  diminishing  resources, 
this  is  truly  a unique  opportunity  for  self-development  and  service 
to  the  nation.  The  acquisition  professional  can  lead  by  example,  in 
providing  the  material  edge  to  the  best  trained  and  best  led  fighting 
force  in  the  world.  The  keys  to  success  are  a commitment  to  service 
and  a drive  to  develop  thorough  education  and  experience  the  pro- 
fessional competencies  required  by  the  Acquisition  Corps 
professional. 


Carolyn  S.  Thompson 
Chief,  Program  and  Acquisition 
Management  Division 
Anti-Satellite  Joint  Program  Office 
U.S.  Army  Space  and  Strategic 
Defense  Command 

When  one  thinks  about  the  genesis  of 
the  Acquisition  Corps,  it  is  quite  easy  to 
understand  why  the  answer  is  “Every- 
thing.” One  finding  of  both  the  Packard 
Commission  and  the  Defense  Manage- 
ment Review  was  that  the  acquisition  of  major  defense  weapon 
systems  simply  costs  too  much.  It  was  hypothesized  that  one  way 
to  help  lower  the  costs  of  acquiring  those  weapon  systems  would 
he  to  have  a cadre  of  highly  trained  and  educated  personnel  charged 
with  the  responsibility  of  acquiring  all  materiel  needs  for  our  armed 
forces.  Our  U.S.  Congress  accepted  those  reports  and  legislated  stat- 
utes commensurate  with  the.  findings  and  recommendations. 

Therefore,  the  Department  of  Defense  has  implemented  the  statu- 
tory requirements  for  a highly  trained  and  educated  workforce  by 
developing  a progressive  career  development  program  for  all  ac- 
ciuisition  workforce  career  fields.  This  program  consists  of  man- 
datory standards  for  education,  training,  and  experience  for  all 
grade  and  performance  levels  of  each  career  field. 

What  does  all  this  mean  to  the  individual  in  the  trenches?  If  an 
individual's  position  has  been  determined  to  be  an  “acquisition 
position,’  ’ then  education  and  training  become  THE  most  impor- 
tant things  to  look  at  in  terms  of  career  advancement.  If  the 
position  has  been  determined  to  be  an  acquisition  position  and 
is  classified  at  a grade  of  14  and  above,  it  automatically  becomes 
a “critical  acquisition  position.”  Therefore,  there  are  even  more 


stringent  education  and  training  requirements  imposed  on  the  crit- 
ical acquisition  positions.  By  definition,  all  Acquisition  Corps  mem- 
bers are  GS/GM  13  and  above,  and  will  be  competing  for  all  “criti- 
cal acquisition  positions.” 

In  accordance  with  DOD  directives,  all  career  fields  within  the 
acquisition  arena  have  been  subdivided  into  three  levels,  based 
upon  grades,  with  Level  I being  the  lower  grades  and  Level  III  cover- 
ing the  highest  grades.  Beginning  in  October  1993,  each  person 
will  have  to  meet  all  training,  education  and  experience  standards, 
as  specified  by  the  DOD  directives,  before  progressing  from  Level 
I to  Level  II  and  from  Level  II  to  Level  III,  i.e,  getting  promoted. 
For  recruitment  to  acquisition  positions,  the  education,  training, 
and  experience  standards  will  be  used  as  ranking  factors.  Again, 
the  answer  to  the  original  question,  “What  role  does  education 
and  training  play . . . ”:  EVERYTHING. 

The  GOOD  NEWS  in  this  is  that  the  individual  in  the  acquisi- 
tion workforce  and  those  in  the  Acquisition  Corps  have  tremen- 
dous resources  on  which  to  draw  now  to  receive  the  needed  train- 
ing and  education.  The  Army  has  established  a very  impressive  list- 
ing of  recommended  courses  at  various  colleges  and  universities, 
as  well  as  government  sponsored  courses.  The  government  will 
now  pay  for  an  individual  to  go  back  to  school  to  get  a degree,  both 
undergraduate  and  graduate  degrees.  Heretofore,  the  government 
would  only  pay  for  education  and  training  which  would  “help  the 
individual  better  perform  his/her  present  duties.” 

With  the  “downsizing”  of  the  Department  of  Defense  and  the 
shrinking  defense  budget,  all  indicators  say  that  education  and  train- 
ing are  THE  big  role  players  in  the  professional  development  of 
all  Army  Acquisition  Corps  members. 


LTC  Daniel  D.  Ziomek 
Dean,  School  of  Acquisition 
Management 

U.S.  Army  Logistics  Management 
College 
Fort  Lee,  VA 

I believe,  in  general,  the  Army  has 
done  a reasonable  job  historically  of  em- 
phasizing training  and  education  as  part 
of  any  professional  development  pro- 
gram. There  have  been  some  exceptions 
to  this  general  rule.  The  Army  has  recently  placed  increased  em- 
phasis on  leadership  development  for  our  civilian  workforce,  an 
area  of  professional  development  that  the  Army  recognized  as  hav- 
ing been  neglected.  Another  area  needing  renewed  focus  was  the 
acquisition  workforce.  Linder  the  auspices  of  the  Defense  Acqui- 
sition Workforce  Improvement  Act  (DAWIA),  the  Army,  along  with 
all  of  DOD,  has  begun  to  rectify  historic  problems  with  the  profes- 
sional development  of  personnel  in  acquisition  positions. 

We  are  beginning  to  see  the  results  of  that  renewed  emphasis 
on  training  acquisition  professionals  here  at  the  School  of  Acqui- 
sition Management  (SACM).  Even  while  the  Army  and  DOD  are 
downsizing,  the  number  of  students  attending  Defense  Acquisi- 
tion University  (DALI)  sponsored  courses  conducted  by  SACM  will 
grow  in  1993. 

Both  DOD  and  the  Army  recognize  that  timely  training  and  edu- 
cation is  the  cornerstone  of  a truly  professional  Acquisition  Corps. 
What  is  more  important  is  the  fact  that,  in  a time  of  diminishing 
resources,  we  are  demonstrating  our  commitment  to  profession- 
alism by  properly  resourcing  that  training.  We  work  in  a fast  mov- 
ing, demanding,  and  highly  technical  environment.  To  succeed  in 
that  environment,  the  professional  development  of  the  Acquisi- 
tion Corps  will  continue  to  depend  on  competency  based,  timely, 
and  continuous  education  and  training. 
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Army  Acquisition  Workforce 

Name 

Cowman,  Charlene 

Organization 

TRADOC 

Tuition  Reimbursement 

Creviston,  Charles 
Cruz,  Wanda 

COE 

COE 

Program  Selectees 

Cuffaro,  Ingrid 
Curran,  Tookie 

AMC 

AMC 

Darry,  Deborah 

MDW 

The  following  is 

a list  of  members  of  the  Army  Acquisi- 

Deem,  Betty 

COE 

tion  workforce  selected  for  the  Tuition  Reimbursement 

Deluca,  Cheryl 

AMC 

Program. 

Dery,  Theresa 
Delvin,  Claire 

AMC 

PEO  ARM 

DeSousa,  Rose 

AMC 

Name 

Organization 

Dingman,  Eileen 

AMC 

Abram,  Iona 

AMC 

DiGuarto,  Mark 

COE 

Akins,  Marsha 

AMC 

Dooley,  Rita 

AMC 

Alesandro,  Cynthia 

PM,  PALADIN 

Dresch,  Edith 

TRADOC 

Ames,  Lois 

FORSCOM 

Duchane,  Rosemary 

AMC 

Anderson,  Alice 

TRADOC 

Duerinck,  Sandra 

PEO  COMM 

Andrews,  Carol 

AMC 

Dwyer,  Mary 

AMC 

Appleton,  Charles 

COE 

Eagle,  Joetta 

TRADOC 

Ashton,  Sheila 

AMC 

Elvetici-Baltzell,  Tammy 

MDW 

Austin,  Deborah 

FORSCOM 

Engel,  Donald 

AMC 

Bair,  Tammy 

AMC 

Erskine,  Gladys 

AMC 

Baker,  Glenn 

FORSCOM 

Eveker,  Clare 

AMC 

Baker,  Wannett 

AMC 

Fenner,  Virginia 

AMC 

Barnett,  Brenda 

AMC 

Fitch,  Lela 

AMC 

Barr,  James 

COE 

Fleming,  Dorothy 

FORSCOM 

Bastian,  Catherine 

AMC 

Fleming,  William 

COE 

Beck,  Linda 

FORSCOM 

Flores,  Sylvia 

FORSCOM 

Beharrie,  Pamela 

MDW 

Floyd,  Felicia 

MDW 

Bergener,  Susan 

AMC 

Forbes,  Deborah 

AMC 

Berkowitz,  Shirleyan 

AMC 

Forgett,  Nancy 

AMC 

Berns,  Helen 

USAREUR 

Foster,  Myrna 

AMC 

Beverly,  Edwonia 

FORSCOM 

Frank,  Yunkyong 

INSCOM 

Binford,  Victoria 

AMC 

Frazer,  Russell 

AMC 

Blackstone,  Donna 

ISC 

Furlow,  Helen 

HQDA 

Blesi,  Diane 

HQDA 

Gallagher,  Karen 

FORSCOM 

Bogan,  Diane 

FORSCOM 

Gann,  Carol 

PEO  COMM 

Boston,  Ronald 

AMC 

Garcia,  Diana 

FORSCOM 

Boswell,  Robert 

AMC 

Garcia,  Sharon 

AMC 

Bowen,  Mary 

AMC 

George,  Sally 

AMC 

Boyd,  Carmen 

AMC 

Goncalves,  Rita 

COE 

Bracken,  Patricia 

AMC 

Gonzaelz,  Sharon 

AMC 

Brock,  Susan 

AMC 

Goodell,  Geraldine 

AMC 

Brooks,  Gene 

AMC 

Gowen,  June 

FORSCOM 

Brown,  Barbara 

8TH  USA 

Gratto,  Shirley 

TRADOC 

Brown,  Teresa 

AAESA 

Green,  Kim 

AMC 

Buchanan,  Patricia 

HQDA 

Greene,  Beverly 

MDW 

Burer,  Bonnie 

TRADOC 

Griffin,  Deborah 

AMC 

Burke,  Kathleen 

AMC 

Guins,  Norma 

FORSCOM 

Bush,  Margaret 

AMC 

Gustum,  Laurie 

COE 

Calcote,  Glenda 

FORSCOM 

Hall,  Cynthia 

FORSCOM 

Carsey,  Linda 

AMC 

Halls,  Roberta 

AMC 

Carter,  Phillip 

AMC 

Hamilton,  Carla 

AMC 

Caudle,  John 

AMC 

Hancks,  Janet 

COE 

Chew,  Angela 

AMC 

Harmonson-Walls,  Diana 

HSC 

Christianson,  Lisa 

COE 

Harris,  Gloria 

COE 

Clark,  Angela 

AMC 

Harris,  Laura 

AMC 

Clements,  Gail 

AMC 

Hatfield,  Doris 

FORSCOM 

Cole,  Elva 

FORSCOM 

Hembree,  Karen 

AMC 

Colegrove,  Hermon 

FORSCOM 

Henderson,  Linda 

8TH  USA 

Coleman,  Barbara 

ISC 

Heyn,  Cathleen 

PEO  CCS 

Concilio,  Dawn 

AMC 

Hicks,  Renee 

COE 

Cook,  Cynthia 

AMC 

Hincapie,  Lisa 

COE 

Cook,  Ea’rl 

TRADOC 

Hinds,  Chele 

AMC 

Corley,  Pamela 

AMC 

Hobson,  Winifred 

AMC 

Cornett,  Eugene 

MDW 

Hodge,  Jacqueline 

AMC 

Cote,  Mary 

AMC 

Hoffman,  Debra 

AMC 

Cowan,  Vickie 

AMC 

Holloway,  Angela 

TRADOC 

48  Army  Research,  Development  & Acquisition  Bulletin 


March-April  1993 


CAREER  DEVELOPMENT  UPDATE 

. / :■  - * 

■ * V » 

• 

Name 

Organization 

Name 

Organization 

Hovt,  Bettv 

AMC 

Moxham,  Elvira 

COE 

Hubbard,  Mar\- 

AAFSA 

Murray,  Kristi 

FORSCOM 

Humphries,  Denise 

COE 

Murray,  Mallor\' 

AMC 

lackson,  Clier\  l 

HSC 

Murray,  Roy 

FORSCOM 

lackson,  Madeline 

PEG  AVIATION 

Myers,  Lenore 

AMC 

lackson,  Mary 

FORSCOM 

Nakasone,  Keith 

HSC 

lacobs,  Angela 

FORSCOM 

Nappi,  Jerry 

PEO  COMM 

laggers,  Elvia 

A.MC 

Nevels,  Pamela 

AMC 

lames.  Trudy 

COE 

New'by,  Susan 

FORSCOM 

lennings,  Vivian 

AMC 

Newell,  James 

HSC 

lohanson,  Rhonda 

COE 

Newhart,  Phuong 

HQ  DA 

lohnson,  Amanda 

FORSCOM 

Nichols,  Dolores 

AMC 

lohnson,  Margaret 

AMC 

Nickel,  Patricia 

AMC 

lohnson,  Melanie 

AMC 

Nissen,  Anettc 

AMC 

lohnson,  Patsy 

AMC 

iNix,  Christie 

AMC 

lohnson.  Robin 

A.MC 

Norman,  Linda 

AMC 

lohnson,  Rosahn 

A.MC 

Norwood,  Linda 

AMC 

lones,  Cynthia 

FORSCOM 

Nosar,  Sherri 

HQDA 

lones-Wright,  Michele 

AMC 

Novak,  Rae 

AMC 

Kaneshiro,  Julius 

COE 

iNowakosdki,  Donna 

AMC 

Kapso,  Monica 

AMC 

O'Conner,  Margaret 

AMC 

Keck,  Sherilvn 

AMC 

Ortiz,  Maria 

HSC 

Keeling,  Michael 

FORSCOM 

Oswald,  Dawn 

FORSCOM 

Kell\',  Vernice 

EORSCO.M 

Owens,  Barbara 

TRADOC 

Kemp,  Anthony 

.MTMC 

Paisley,  Christ! 

AMC 

Kendig,  Marjorie 

TRADOC 

Pannunzio,  Daniel 

AMC 

Kewer,  Michelle 

COE 

Parton,  Sara 

COE 

Knight,  Donna 

TRADOC 

Patrick,  Sharon 

AMC 

Kolosvar\’,  Karen 

HQ  DA 

Peterson,  lanice 

FORSCO.M 

Krahl.  Janice 

COE 

Phillips,  Patricia 

AMC 

Lambert,  Linda 

HQ  DA 

Pitts,  Gail 

AMC 

LaSalle,  Roxanne 

FORSCOM 

Pitts,  Lana 

AMC 

Lavoie,  Nathalie 

FORSCOM 

Pleasant,  Cynthia 

COE 

Lewis,  Sheila 

AMC 

Pool,  Teresa 

FORSCOM 

Lewis-Goss,  Patricia 

AMC 

Porcincula,  Rose 

MTMC 

Lindler,  Tyndal 

MTMC 

Poston,  Camilla 

AMC 

Lioy,  Betty 

AMC 

Potts,  Michael 

PEO  CCS 

Longaza,  Paz 

FORSCOM 

Powell,  Kerrv 

COE 

Love,  Mary 

A.MC 

Pradaxay,  Khanida 

COE 

Lozupone,  Ann 

AMC 

Pratt,  Carolyn 

PEO  COMM 

MacLean,  Laura 

A.MC 

Priest,  Catherine 

COE 

•Magnusson,  Constance 

A.MC 

Ramos,  Teresa 

HQDA 

.Malinowski,  Frances 

A.MC 

Ramsev,  Florence 

.MDW 

■Malvik,  Wanda 

AMC 

Randall,  Roger 

AMC 

Mance,  Patricia 

AMC 

Rapp,  Debra 

FORSCOM 

.Marten,  Linda 

FORSCOM 

Rasmussen,  Svlvia 

COE 

.Martin,  Donna 

AMC 

Reed,  Elizabeth 

AMC 

■Mata,  Laura 

FORSCOM 

Reed,  Kristan 

AMC 

.Maudlin,  L\nn 

TRADOC 

Reeve,  Rose 

FORSCOM 

McBride,  Warren 

FORSCOM 

Reynolds,  Brenda 

AMC 

McCullough,  Mary 

A.MC 

Rhorer,  Clifford 

AMC 

.McFadden,  Rosalind 

FORSCOM 

Rifkin,  Kathv 

COE 

McGregor,  Suzanne 

AMC 

Ritchey,  Valorie 

AMC 

.McIntyre,  Carol 

COE 

Roahrig,  Lynn 

FORSCOM 

.McKeller)' -Thorne,  Edna 

HQ  DA 

Robbins,  Mar\ 

AMC 

.McNeiley,  Rebecca 

COE 

Robertson,  Patricia 

MDW 

■Mechals,  Susan 

COE 

Rogers,  Susan 

COE 

.Meeks,  Karyn 

COE 

Ross,  Shirley 

FORSCOM 

Mesa,  Susan 

AMC 

Sampsell,  Nancy 

PEO  lEW 

■Middleton,  Sherrv 

FORSCOM 

Sawchak,  Debra 

AMC 

Milan,  Martha 

,MDW 

Schiewe,  Linda 

FORSCO.M 

.Miles,  Janice 

FORSCOM 

Scbomp,  Peggy 

PEO  ARM 

.Millhouse,  Kenneth 

FORSCOM 

Scbultz,  Kathleen 

COE 

Milton,  Pamela 

A.MC 

Scretching,  Gwendolyn 

AMC 

Moats,  Carol 

ISC 

Self,  Sandra 

AMC 

Moncada,  Maria 

HSC 

Selwyn,  Virginia 

COE 

Montgomery,  Victoria 

COE 

Simmons,  Connie 

AMC 

.Vloore,  Bertha 

HSC 

Simons,  Rita 

A.MC 
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Name 


Organization 


Name 


Organization 


Sims,  Kimherly 

COE 

Sinclair,  Mary 

AMC 

Sitz,  Ellen 

AMC 

Skecters,  Donna 

TRADOC 

Skuiiin,  Rosemary 

AMC 

Sloan,  Martha 

EORSCOM 

Smith,  Carolyn 

AMC 

Smith,  Learah 

FORSCOM 

Smith,  Ruth 

AMC 

Sorochen,  Debra 

AMC 

Spacb, Janice 

FORSCOM 

Spurgetis,  Roxanne 

AMC 

States,  Patricia 

AMC 

Stephens,  Sheryl 

COE 

Storkel,  Bernadette 

FORSCOM 

Street,  Diane 

AMC 

Stroinski,  Jeanne 

FORSCOM 

Surgeon,  Rita 

AMC 

labor,  Rebecca 

AMC 

Fakegiichi,  Wendy 

FORSCOM 

Fate,  I'racie 

AMC 

Taylor,  Maureen 

COE 

Febben -Cooper,  Myrna 

COE 

Icilez,  llortensia 

A.MC 

rhomas-Lawson,  Robin 

AMC 

I'homas,  Darlene 

AMC 

Thomas,  Melissa 

use 

Tighe,  Margaret 

AMC 

Titus,  Judith 

AMC 

Todd,  Jean 

FORSCOM 

Tomaine,  Lucille 

ISC 

Tonkin,  Michael 

AMC 

Topp,  Connie 

TRADOC 

Torre,  Vivida 

FORSCOM 

Trexler,  Michael 

N(d? 

Trice,  Stanle\ 

PEO  lEVC 

Troia,  Emih' 

AMC 

Trubilla,  Nanc\' 

COE 

Tuck,  Peggy 

FORSCiOM 

Tw\  ford,  Gary 

AMC 

Tyler,  Carla 

AMC 

l'sr\,  Margie 

TRADOC 

HthoTf,  Judith 

AMC 

\alin,  Karen 

AMC 

X'allero)',  Lesa 

AMC 

\'an  Collie,  Linda 

ISC 

\dncenti,  Julia 

AMC 

N'ires,  Janette 

FORSCiO.M 

N'oss,  Barbara 

COE 

Walker,  Johnny 

PEO  GPALS 

Warfield,  William 

AMC 

Weiss,  Bonnie 

COE 

Wheeler,  Laura 

TRADOC 

White,  Velma 

use 

Whitfield,  Bett\e 

AMC 

Whittaker,  Sharon 

AMC 

Wilder,  Kathleen 

AMC 

VC'illhite,  Lucinda 

AMC 

Williams,  Donna 

MDW 

Williams,  Patricia 

FORSCOM 

Wilson,  Saint 

HQ  DA 

Winston,  Sheila 

AMC 

Winters,  Mary 

AMC 

Wise,  Ronald 

AMC 

Wise,  Shirlene 

AMC 

Wohlin,  Wanda 

PEO  COMM 

Woodard,  Alondria 

COE 

Woodsman,  Joanne 

AMC 

Worsham,  Theresa  FORSCOM 

Wyatt,  Kathleen  FORSCOM 

Ziirick,  Teresa  TRADOC 

Army  Acquisition  Corps 
Training  and  Education  Selectees 

The  following  is  a list  of  AAC  members  selected  for  atten- 
dance at  Army  Acquisition  Corps  executive  seminars,  long- 
term graduate  studies,  and  Tuition  Reimbursement  Program. 


EXECUTIVE  SEMINARS 


Harvard  Llniversity 

Organization 

Edgar,  James 

HQ  DA 

Jeffres,  Snellen 

HQ  DA 

Thompson,  Caroh  n 

SSD 

Friar,  (ilenn 

AMC 

Wharton 

Bramwell,  Barr\ 

AMC 

Gann,  Rex 

PEO  COMM 

Grysiewicz,  Joseph 

AMC 

Hyderman,  Art 

AMC 

Kahn,  Stanley 

AMC 

Kirkwood,  James 

AMC 

Manzione,  John 

AMC 

Notte.  Gary 

AMC 

Patel,  Anil 

COE 

Wise,  Elizabeth 

PEO  GPALS 

Hoffman,  Thomas 

PEO  ARM 

Williamson,  R 

^th  Sig 

The  Brookings  Institution 

Adams,  Dale 

PEO  ARM 

Bednarik,  George 

AMC 

Dominiak,  Mary 

AMC 

Laibson,  Law  rence 

AMC 

Noblitt,  R. 

AMC 

Radkiew'icz,  R. 

AMC 

Streilein,  James 

AMC 

Weller,  David 

AMC 

Ca\ender,  Jerry 

PEO  GPALS 

Sherer,  Alan 

PEO  GPALS 

Frank,  Deborah 

PEO  COMM 

Jenkins,  llellen 

SSD 

Lakey,  Charlotte 

PEO  STAMIS 

Mullinix,  Jerry 

COE 

McGosern,  William 

AMC 

Center  for  Creative  Leadership  (CFCL) 

Blom<.|uist,  John 

AMC 

Hopkins,  Homer 

AMC 

Luckan,  Susan 

AMC 

Wesson,  Wayne 

AMC 

Wilson,  Jerry 

AMC 

Wilson,  Robert 

AMC 

Montjar,  Janet 

AMC 

Ronan,  Patricia 

AMC 

Thakur,  R. 

AMC 

Schaefer,  Susan 

INSCOM 

Andrejkovics,  Richard 

PEO  ARM 

Stern,  Eric 

PEO  COMM 

Martin,  Warren 

PEO  GPALS 

Lee.  Daewoo 

PEO  lEW 
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Office  of  Personnel  Management  (OPM) 

(loogan.  Jack 
(lolden,  Robert 
Luckan,  Susan 
l.uedeke,  James 
Smalley,  La\elle 
butler,  Robert 

University  of  Texas  at  Austin 
Moreo,  Dominick 
McKecbnie,  Robert 
Bendall,  Doris 
Malooly,  Fayez 
Nalle\,  Donald 
Fa\  ne.  Gordon 
Sayne,  Martin 
Scott.  F.arl 
Jones,  James 
batchis,  George 

Duke  University 
Malatesta,  Edward 
Sparks,  Richard 

University  of  Virginia 
butler,  Sharon 
Gaines,  Foni 
Holmes,  Dana 
Jenkins,  Helen 
Maples,  James 
l.atson,  E\  nda 
Ei\  ingston,  Aubrt' 

Meyer,  Fhomas 
Otto,  John 
Ri\ard,  (ieorge 
Wood,  Andrew 
Fox,  Glarke 

University  of  Michigan 
bazzy,  Richard 
Rowell,  William 

University  of  Chicago 
( appetta,  Fred 
Cherry,  (iene 
Lombardo,  Santo 
Rieplow,  Fhomas 

LONG  TERM  GRADUATE  STUDIES 


F.aston,  Ratrick 

AMC 

Carlisle,  George 

COE 

Chambers,  Joe 

SSI) 

Ward,  Kay 

SSI) 

\o\’ad,  Joseph 

A.MC 

\ytlacil,  I'heodore 

REO  A\’\ 

TUITION  REIMBURSEMENT  PROGRAM 

Fix,  Edwin 

A.MC 

.Marcinkiewicz,  Ed 

A.MC 

Strollo,  Carmen 

REO  CO.M.M 

Turner,  Mary 

REO  COM.M 

White,  William 

REO  ASM 

Hollern,  James 

AiMC 

Shultz,  Ronald 

■’th  Signal 

Lee,  Harvey 

A.MC 

.MeGlone.  Salh 

A.MC 

Wolf'inger,  Janet 

HQ  DA 

Rowell,  Joanne 

REO  CO.M.M 

Colonel  Promotion  Results 

Congratulations  to  the  following  Army  Acquisition  Corps 
(AAC)  lieutenant  colonels  who  were  recently  selected  for 
promotion  to  colonel.  Overall  AAC  selection  rate  was  55.7% 
compared  to  the  Army's  average  of  44.3%. 


NAME 

FA 

BR 

ADAMS,  Charles  J. 

97 

OD 

ARMBRLISTER,  Robert  E. 

51 

MI 

ARROL,  Lawrence  G. 

53 

MI 

BROWN,  Ered  E. 

51 

A V 

CARDINE,  Christopher  V. 

51 

AR 

CASTO,  Perry  C. 

51 

AD 

CEIRISCO,  Larry  D. 

97 

QM 

CLAGETT,  David  C. 

97 

QM 

COGAN,  Kevin  J. 

51 

SC 

DAVIS,  Erank  C.  Ill 

97 

OD 

GRIMES,  Walter  B. 

51 

OD 

HARRINGTON,  Edward  M. 

97 

QM 

HOWELL,  Michael  I. 

51 

AD 

KERRINS,  Richard  D. 

97 

El 

KNOX,  William  D. 

51 

AD 

LANE,  Howard  M. 

51 

IN 

MCGAUGH,  Dennis  A. 

51 

MI 

MCKAN,  James 

51 

SC 

MOORE,  James  R. 

53 

SC 

MORIN,  Dennis  W. 

9^ 

AD 

NAKAGAWA,  Dean  R. 

51 

SC 

OLDHAM,  Robert  W. 

51 

sc 

OLER,  Roy  P. 

51 

AV 

OLIVER,  Randall  G. 

51 

A V 

PAWLICKI,  Raymomd 

51 

OD 

PETTERSON,  Maurice  E. 

97 

OD 

PRICE,  Morris  E. 

51 

IN 

PULSCHER,  William  R. 

97 

OD 

REES,  Chester  L. 

51 

A V 

REYNOLDS,  James  C. 

51 

A V 

SHEAVES,  William  B.  Ill 

51 

EA 

SHIVELY,  Robert  G. 

51 

SC 

WALLEN,  David  A. 

53 

AD 

WANK,  James  A. 

51 

EN 

WESTRIP,  Charles  W. 

97 

QM 

WHITE,  Philip  O. 

51 

OD 

WOLEGRAMM,  Paul  E. 

51 

SC 

YAKfWAC,  Joseph  L. 

51 

IN 

Organization 


AMC 

ISC 

AMC 

tlQDA 

RFC)  Tact  Msl 
AMC 


A.MC 

AMC 

AMC 

RFO  ARM 

REO  Tact  .Msl 

A.MC 

A.MC 

A.MC 

A.MC 

REO  ARM 


AMC 

A.MC 


AMC 

EORSCOM 

AMC 

AMC 

AMC 

AMC 

AMC 

A.MC 

A.MC; 

A.MC 

A.MC 

A.MC 


AMC 

A.MC 


A.MC 

AiMC 

AMC 

AMC 
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FROM  INDUSTRY 


THE  DOD 

SCIENCE  AND  TECHNOLOGY 

STRATEGY 


Editor’s  Note:  The  following  perspective  on  the  DOD  Science 
and  technology  strategy  was  provided  by  the  Electronic  In- 
dustries Association  (El A),  a national  trade  organization 
representing  US.  electronics  manufacturers. 

‘The  Director  of  Defense  Research  and  Engineering 
(DDR&E)  has  made  a good  start  in  putting  forward  a new 
Science  and  Technology  (S&T)  strategy,  but  there  is  much 
uncertainty  as  to  the  ultimate  success  of  this  new  approach 
to  technology  development,”  according  to  the  Electronic 
Industries  Association  (EIA).  The  new  strategy  and  its  im- 
plications to  industry  were  discussed  at  the  EIA  28th  Annu- 
al 10-year  Forecast  Conference  of  Defense  Electronic  Op- 
portunities, held  late  last  year  in  San  Diego,  CA. 

The  new  strategy'  is  aimed  at  focusing  technologies  in  support 
of  five  capabilities  or  thrusts  based  on  worst-case  Desert  Storm 
\^■arfighting  needs  extended  to  the  early  part  of  the  next  cen- 
tury. The  S&T  efforts  come  together  at  the  6. 3A  budget  program 
level  with  emphasis  on  high  payoff  (high  leverage)  Advanced 
Technology  Demonstrations  (ATDs).  The  five  warfighting 
thrusts  are  Global  Surveillance  and  Communications  (Thrust 
1),  Precision  Strike  (Thrust  2),  Air  Superiority  and  Defense 
(Thrust  3),  Sea  Control  and  Lhidersea  Superiority  (Thrust 
-t),  and  Advanced  Land  Combat  (Thrust  5). 

“The  FY  1994  POM  cycle  is  critical  for  judging  the  long- 
term impact  of  the  new  strategy  with  issues  such  as  service 
alignment  of  their  S&T  efforts  with  the  thrusts  and  the  es- 
tablishment of  formal  links  to  SDIO  very  much  up  in  the 
air,”  said  Geoffrey  Bentley,  manager  of  Business  Research 
at  Textron  Defense  Systems  in  Wilmington,  MA.  According 
to  Bentley,  industry  and  the  services  are  also  very  skeptical 
about  how  much  technology  will  actually  transition  from 
advanced  development  to  acquisition  since  the  exit  criteria 
for  moving  good  sy  stems  and  related  prototypes  to  latter  stages 
of  development  and  production  versus  shelving  them  are 
not  yet  defined.  Bentley  commented  “It  is  all  well  and  good 
to  talk  about  shelving  technology  until  the  need  arises,  but 
how  do  y ou  maintain  a profitable  and  viable  research  and 
supplier  base  in  the  meantime?” 

Bentley  said  that  the  really  new  aspects  of  the  strategy  are 
the  inv  olv  ement  of  the  user  through  simulation  (Thrust  6, 
Synthetic  Env  ironments)  and  the  assurance  of  producibili- 
ty  and  affordability  (Thrust  7,  Technology  for  Affordabili- 
ty) at  every  step  of  the  way.  “Simulation  and  modeling  is 
the  one  new  initiative  that  will  stay  regardless  of  the  accep- 
tince  by  the  services  of  greater  direction  and  control  by  DDR&E 
of  their  S&T  programs.  Simulation  is  a certain  growth  area 
and  the  message  to  industry  is  to  get  on  the  Defense  Simu- 
lation Internet  and  participate  in  the  evolving  world  of  syn- 
thetic environments.” 

The  new  approach  to  S&T  means  that  most  R&D  efforts 
will  be  shaped  by  a strong  top-down  capabilities-pull  in- 


centive rather  than  by  a balanced  technology  advancement 
program  that  has  characterized  efforts  in  the  past.  With 
diminishing  budget  resources  and  no  clear  military  techno- 
logical challenges  on  the  horizon,  science  and  technology 
can  focus  on  incremental  improvements  in  weapon  systems 
and  use  simulation  to  test  the  military  viability  of  each  up- 
grade and  use  producibility  measures  to  assure  affordabili- 
ty of  proposed  upgrades  without  actually  moving  systems 
to  full  production.  The  emphasis  is  on  technology  insertion 
and  the  key  to  success  is  integration  across  systems,  services 
and  thrusts. 

Bentley  reminded  the  audience  that  there  has  really  been 
no  change  in  the  S&T  funding  procedures.  The  top-level  demos 
or  ATDs  must  be  based  on  real  service  or  Defense  Adv'anced 
Research  Projects  Agency  (DARPA)  programs — the  DDR&E 
or  the  thrust  leaders  under  DDR&E  direction  do  not  explicitly 
fund  the  efforts. 

Industry  must  still  interface  with  the  service-user  com- 
munity and  the  service  lab/DARPA  technology  community 
to  understand  the  problem  and  proposed  solution  for  each 
mission  and  function  of  interest.  Nevertheless,  the  DDR&E 
does  have  expanded  powers  to  exert  leadership,  according 
to  Bentley.  He  cited  Deputy  Secretary  of  Defense  Atwood’s 
memo  of  August  1991  strengthening  the  technology  and  ac- 
quisition functions  of  DDR&E,  the  creation  of  a Defense  Tech- 
nology Board  chaired  by  the  director  to  sanction  ATDs  above 
a certain  threshold,  and  the  use  of  a Defense  Technology 
working  Group  or  Breakfast  Club’  to  achiev'e  consensus  among 
DDR&E,  services  and  DARPA. 

Bentley  mentioned  that  the  Precision  Strike  ATDs  of  Artemis 
and  Warbreaker  are  good  examples  of  how  the  process  works 
using  real  programs  (e  g.  JDAM  for  Artemis)  and  involving 
different  services  and  agencies.  Funding  for  each  of  these 
top-level  demos  may  average  S 100  million  a year  over  a 10-year 
period. 

Bentley  also  discussed  the  characteristics  of  the  entire  S&T 
effort  including  6.1  research  program,  6.2  exploratory  de- 
velopment programs  and  6. 3A  advanced  development  pro- 
grams. The  billion  dollar  a year  research  account  has  a strong 
laboratory  constituency. 

There  has  been  some  discussion  of  making  the  research 
efforts  single-service  at  the  OSD  level,  perhaps  using  as  a 
model  the  Office  of  Naval  Research.  The  6.2  programs  have 
long  supported  the  service  labs  at  a level  of  about  $ 3 billion 
a year. 

Now  there  are  discussions  to  achieve  real  consolidations 
using  single  centers  of  excellence  serving  all  services.  One 
possibility  is  to  give  DARPA  responsibility  for  all  6. 2 efforts 
and  to  operate  the  labs  as  Government-Owned,  Contractor- 
Operated  (GOCO)  facilities  in  a manner  similar  to  the  oper- 
ation of  Department  of  Energy  (DOE)  national  labs. 
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Project  Reliance,  a tri-serv  ice  effort  of  several  years  standing, 
aimed  at  lab  consolidation,  may  be  rejuvenated  as  the  ser- 
vices try  to  protect  R&D  interest  from  expanding  DDR&E 
direction  and  control.  Finally,  6.3A  advanced  development 
is  the  program  level  at  which  industry  principally  partici- 
pates with  roughly  85  percent  of  program  funds  contracted 
to  industry.  Overall,  about  50  percent  of  the  S&T  $6  to  $7 
billion  annual  budget  exclusive  of  SDIO  is  contracted  to 
industry. 

Bentley  noted  several  other  consequences  of  the  new  S&T 
strategy.  Budgets  for  6.3A  programs  are  very  likely  to  increase 
as  DDR&E  attempts  to  use  ATDs  in  an  ever-expanding  way. 
As  a consequence,  6.3B  demonstration/validation  will  be 
reduced  in  scope  and  duration  by  risk  reduction  efforts  in 
6.3A.  Funding  for  6.2  exploratory  development  programs 
may  well  be  squeezed  as  dollars  are  transferred  to  the  ex- 
panding 6. 3 A account. 

More  of  the  6.2  programs  will  be  shaped  by  the  thrust  and 
DDR&E  has  organized  11  key  technologies  (replacing  last 
year’s  set  of  21  critical  technologies)  related  to  technology 
needs  of  each  thrust.  Finally,  the  emphasis  on  technologies 
supporting  top-down  needs  means  that  technology-push  or 
technology  breakthrough  research  efforts  will  be  curtailed. 


AWARDS 


Award  Recipients  Named 

The  following  Army  Acquisition  Corps  personnel  are  re- 
cent recipients  of  key  awards.  Army  Acquisition  Executive 
Support  Agency:  COLJohn  W.  Holmes,  Program  Executive 
Office — Intelligence  and  Electronic  Warfare,  Legion  of  Merit 
(LOM);  COL  Arthur  A.  Armour,  PEO — Aviation  (PEO-AVN), 
LOM;  LTC  Tony  L.  Dedmond,  PEO-AVN,  Meritorious  Service 
Medal  (MSM);  MAJ  Thomas  M.  Duckworth,  PEO-AVN,  LOM; 
MAJ  Robert  A.  Dowling,  PEO — ^Armaments,  Army  Commen- 
dation Medal  (ARCOM);  MAJ  Michael  G.  Simpson,  PEO — 
Combat  Support,  ARCOM;  MAJ  Donald  J.  Burnett,  PEO — 
Armored  Systems  Modernization  (PEO-ASM),  ARCOM;  MAJ 
Robert  S.  Hoover,  PEO-ASM,  ARCOM;  and  LTC  Charles  D. 
Stunson  (recently  retired).  Army  Acquisition  Executive  Support 
Agency,  LOM. 


LETTERS 


CONFERENCES 


Upcoming  Conferences 

• The  47th  meeting  of  the  Mechanical  Failures  Prevention 
Group  will  be  held  April  13-15  in  Virginia  Beach,  VA.  The 
theme  of  the  conference  is  “The  Systems  Engineering  Ap- 
proach to  Mechanical  Failure  Prevention.”  It  is  sponsored 
by  the  Office  of  Naval  Research,  the  U.S.  Army  Research 
Laboratory,  the  Naval  Civil  Engineering  Laboratory,  and 
the  Vibration  Institute.  Topics  of  discussion  will  include 
nondestructive  evaluation  and  information  processing, 
failure  mechanisms  and  life  extension,  concurrent  engineer- 
ing for  mechanical  systems  and  condition-based  main- 
tenance systems  engineering.  Additional  information  may 
be  obtained  by  writing  Henry  C.  Pusey,  executive  secre- 
tary 4193  Sudley  Road,  Haymarket,  VA  22069,  or  by  calling 
(703)  754-2234. 

• The  Government/Industry  Solutions  for  Obsolescence 
(Diminishing  Manufacturing  Sources  and  Materiel  Short- 
ages) Symposium  will  be  held  June  7-9,  1993  in  Charleston, 
SC.  It  is  sponsored  by  the  Office  of  the  Assistant  Secre- 
tary of  Defense,  Production  and  Logistics,  and  is  hosted 
by  the  Naval  Supply  Systems  Command.  The  American 
Defense  Preparedness  Association  (ADPA)  is  also  providing 
support. 

The  objectives  of  the  symposium  are:  to  provide  a govern- 
ment/industry forum  to  communicate  innovative  obsoles- 
cence solutions;  provide  a summary  or  several  govern- 
ment and  industry  programs  or  initiatives  currently  un- 
derway that  will  minimize  obsolescence  in  the  future;  and 
provide  an  opportunity  for  non-DOD  organizations  and 
industry  to  offer  their  innovative  solutions.  For  additional 
information,  write  COL  Baker,  ADPA,  2101  Wilson  Bou- 
levard, Suite  400,  Arlington,  VA  22201-3061,  or  call  (703) 
522-1820. 


Dear  Sir:  (Richard  E.  Franseen) 

I read  your  article  (EAST)  in  the  Nov-Dec  1992  issue  of 
Army  Research,  Development  and  Accpiisition  Bulletin.  I 
was  impressed  with  the  program  and  still  am.  However 
the  picture  of  Steve  Vinci  holding  a prototype  of  an  Ml  Tank 
Engine  Analyzer  made  me  wonder  what  was  going  on  at 
TACOM. 

In  September  1985  I submitted  a suggestion  to  the  Army 
Suggestion  Program  for  an  Ml  Engine  Analyzer.  In  earh'  I98a 
while  serving  a tour  in  Germany  I built  my  own  Ml  Engine 
Analyzer.  I was  a sergeant  working  in  the  motor  pool  and 
needed  something  quicker  and  easier  than  the  STE/Ml.  So 
I developed,  built,  and  tested  my  own  design  of  an  Ml  en- 
gine analyzer.  Like  the  one  in  the  picture  mine  has  three  mul- 
titesters, a twelve  position  rotary  switch,  24  test  jacks,  and 
a 10-foot  cable  with  adapter  to  the  ECLI,  all  enclosed  in  a 
briefcase. 

After  a PCS  move  to  Fort  Knox,  KY,  I submitted  my  sug- 
gestion. After  five  months  of  waiting  I received  a reply.  Bas- 
ically I was  told  there  was  no  need  for  a device  such  as  mine, 
because  STE/Ml  could  do  everything. 

It  has  been  seven  years  since  I built  my  analyzer  and  it  still 
works  fine.  It  has  seen  two  trips  to  Germany  and  Desert  Storm 
where  it  worked  when  STE/Ml  would  not. 

I don’t  have  a patent  nor  any  other  rights  to  the  design. 
I just  think  it  ’s  ironic  that  the  Army  would  pay  some  engineer 
to  do  what  I did  for  free.  I am  enclosing  a picture,  copies 
of  my  suggestion  and  the  reply. 


Sincerely, 

George  W.  McNees 
SFC  U.S.  Army 


Army  RD&A  Bulletin  Responds:  Thank  you  for 
your  inciteful  letter.  We  have  forwarded  it  to  Richard  Fran- 
seen and  will  publish  his  comments  in  our  May -June  issue. 
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Reinventing  Government: 

How  the  Entrepreneuriai  Spirit 
is  Transforming 
the  Public  Sector 

By  David  Osborne  and  Ted  Gaebler,  Addison-Wesley 
Publishing  Company,  Reading,  PA,  (1992). 

Reviewed  by  CRT  Thomas  B.  Gilbert,  a member  of  the 
Army  Acquisition  Corps  attending  Oregon  State  Univer- 
sity in  the  Master  of  Business  Administration  (M.B.A.)  Pro- 
gram. He  has  been  a frequent  contributor  to  Army  RD&A 
Bulletin. 

Well,  here  it  is.  A book  witli  the  title  that  \\-oiild  cliill  an\-  biircaiicrat's 
soul.  But  be  prepared  for  a surprise!  This  is  not  another  one  of  your 
ItN  sterical  tomes  capitalizing  on  the  popular  "damn  the  government 
and  throw  the  bums  out"  theme.  Far  from  this  extreme,  it  takes  an 
objective  look  at  the  sc  stem.  challenges,  and  possible  solutions.  It  is 
.1  constructiN  e book  presented  in  a non-critical  and  optimisticalh  positi\e 
win.  I he  authors  e\en  tout  scweral  agencies  w ithin  the  Department 
of  the  Defense  as  leaders  in  re\  italizing  the  federal  s\stem. 

The  authors  have  delineated  their  concepts  into  10  principles  of 
goc  ernment  improvement  In  the  context  of  this  rc\  icw  , government 
can  be  construed  to  be  a federal  agencc',  military  installation,  state  govern- 
ment. or  local  council.  Brietly,  these  principles  are: 

1.  The  Catalytic  Government  - Steering  Rather  than  Rowing. 

.American  gocernment,  at  all  levels,  has  a tendcncc  to  accept  too 

many  functions  onto  itself.  This  has  led  tt)  a well-intentioned  effort 
becoming  inefficient  and  expensive.  The  thrust  of  the  thesis  here  is 
that  government  agencies  are  formed  to  implement  or  control  a 
|irocess — not  to  perform  the  job  itself.  The  authors  cite  sec  eral  Dejiart- 
ment  of  Defense  initiatives  attempting  to  turn  this  around,  reduce  costs, 
.md  increase  productic  ity. 

2 . Community  Owned  Government  - Empowering  Rather  than 
Serving. 

This  section  is  geared  toccard  the  social  aspects  of  government,  but 
it  has  a strong  message  on  defining  cc  ho  the  customer  is  and  tenets 
on  cmpocc ering  the  customer  In  the  past,  budget  cuts  cvere  achieved 
be  reducing  sere  ices  or  capabilities.  With  current  demands,  that  can 
no  longer  he  considered  a c iable  alternative. 

3.  Competitive  Government  - Injecting  Competition. 

A government  that  promotes  competition  (beteveen  contractors  and 
•imong  internal  departments)  is  achiec  ing greater  efficience  and  reduced 
costs.  Increased  competition  w ill  reward  innoxatiw  responses  w hereas 
a go\  ernment  monopoly  w ill  stifle  initiati\  e.  Areas  of  focus  were  procure- 
ment. contracting,  and  creating  competition  for  services  within  the 
go\ernment. 

4.  Mission  Driven  Government  - Transforming  Rule-Driven 
Organizations. 

The  authors  quote  Gener.il  George  ,S.  Bat  ton,  "\e\  er  tell  people  how 
to  do  things.  Icll  them  w hat  you  w ant  them  to  achie\  e and  they  w ill  sur- 
prise \()u  w ith  their  ingenuity  " fhe  military  is  cited  often  as  leaders  in 
this  c|uest  for  increased  efficiency. 

A mission  dri\  en  organization  is  one  that  encourages  personnel  to  seek 
ef  ficiency  and  permits  the  freedom  to  make  mistakes.  .\Iission-dri\  en 
•igcncics  are:  more  efficient,  innoxatiw,  and  effective;  produce  better 
results;  exhibit  organizational  flexibility  and  ha\  e higher  morale  than 
rule-dri  \ en  organizations. 

,\n  example  of  a mission-dri\ en  budget  s\  stem  is  pro\  ided.  The  ad- 
wmtages  ! this  system  are  obtained  through  employee  em- 
powered inc  lUiN  cs  (not  to  be  confused  w ith  blatant  cash  gi\  e-awa>  s), 
managerial  autonomy,  simplified  budgets,  and  reduced  auditing 
requirements 


5.  Results-Oriented  Government  - Funding  Outcomes,  Not 
Inputs. 

All  too  often  agencies  focus  their  efforts  on  artificial  indicators  of 
job  performance.  The  authors  provide  several  sections  that  illustrate 
these  key  points.  Some  of  the  most  thought  pnnoking  are  quoted  below  : 

"W  hat  gets  measured  is  what  gets  done. 

If  you  don't  measure  results,  you  can't  tell  success  from  failure. 

If  \()u  can't  see  success,  you  can't  reward  it. 

If  you  can't  reward  success,  you're  probabh  rewarding  failure. 

If  \()u  can't  see  success,  }'ou  can't  learn  from  it. 

If  >’ou  can't  recognize  failure,  you  can't  correct  it.  " 

6.  Customer-Driven  Government  - Meeting  the  Needs  of  the 
Customer,  Not  the  Bureaucracy. 

This  section  outlines  se\  eral  go\  ernmental  approaches  toward  im- 
plementing Total  Quality  Management  (TQM)  systems.  The  key  again 
is  defining  who  the  customers  are  (there  are  always  more  than  one) 
and  funnelling  energy  into  the  greatest  fulfillment  of  the  customer's 
needs. 

7.  Enterprising  Government  - Earning  Rather  than  Spending. 

It  is  almost  anathema  for  the  go\  ernment  to  look  at  the  profit  motive — 
w e are  too  accustomed  to  spending  without  the  need  to  generate  re\'enue, 
•Many  concepts  discussed  are  applicable  to  procurement,  installation 
or  depot  management,  surplus  reutilization,  and  contracting. 

8.  Anticipatory  Government  - Prevention  Rather  than  Cure. 

Long-term  effects  of  current  decisions  are  discussed,  among  which 

are  the  implications  of  accepting  reduced  costs  now  - in  lieu  of  heavi- 
er future  costs.  An  examination  of  the  cost  incentive  dilemma  explores 
the  need  for  considering  the  total  cost  of  a decision,  and  not  just  in 
the  short  run. 

9-  Decentralized  Government  - From  Hierarchy  to  Participa- 
tion and  Teamwork. 

The  need  for  further  decentralization  of  decision-making  is  promoted 
through  anahsis  of  actual  case  studies  depicting  increased  sa\  ings, 
efficienc)',  inno\  ation,  morale,  and  producti\  ity.  Here  again  the  mili- 
tar\',  specifically  the  Air  Force,  is  complimented  on  their  successful 
strides  in  this  case  effort. 

Flattening  the  organizational  hierarchy  is  becoming  a fa\  orite  theme 
(b\  the  wa\',  I can't  wait  for  the  new  book  on  the  subject  by  Tom 
Peters,  the  "Excellence  " guru,  due  out  soon).  Teamwork  within  a par- 
ticipatory en\  ironment  has  apparently  been  \ery  successful,  but  it 
takes  a d\  namic,  self-confident,  and  secure  leader  at  the  top  for  it  to 
be  successful. 

10.  Market-Oriented  Government  - Leveraging  Change  Through 
the  Market. 

Here  the  authors  hit  con\entional  program  management — and  hit 
it  prett}'  hard.  In  all  honest}',  the  authors  made  good  points  on  the 
topic.  Anyone  working  with  military  programs  can  read  this  chapter 
and  understand  the  salient  truth  behind  the  issue.  Scweral  potential 
solutions  are  presented  that  are  worth  contemplating. 

As  professionals  dealing  with  militar}'  RD&A,  we  must  not  onh  design 
our  systems  to  be  effecti\  e,  but  w e need  continuous  impro\  ement  within 
our  organizational  structures  and  processes  to  capitalize  on  our  in- 
creasingl}'  scarce  resources.  Our  w a\  of  doing  business  must  reflect 
cognizance  and  adaptability  to  the  economic  reality  of  our  times.  The 
book  pro\'ides  either  a starting  or  turning  point.  All  we  need  to  do 
is  adapt  the  principles  in  the  way  that  best  fits  our  organizational  needs. 

The  authors  ha\e  offered  a new  paradigm  through  w hich  to  view 
our  government  and  it's  evolving  en\  ironment.  "VCT  all  agree  that  a 
change  is  taking  place,  but  few  of  us  will  accuratel}'  predict  the  com- 
position of  the  militar)  RD&A  communit}'  c\  en  10  } ears  from  now. 

B\  using  the  principles  placed  forth  in  this  book,  we  ma\’  grasp  a 
better  understanding  of  emerging  requirements  and  use  available 
resources  to  best  ser\  e our  ultimate  customer — the  soldier  on  the  ground 
doing  his  job.  He  doesn't  care  what  our  pett)’  organizational  problems 
are,  he  just  knows  w hat  he  needs  and  when.  Compared  to  his  sacrifice, 
anticipating  organizational  processes  and  maximizing  our  opportu- 
nities is  not  much  to  ask. 
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Bulls  Eye, 

The  Assassination  and  Life 
of  Supergun  Inventor 
Gerald  Bull 

By  James  Adams,  Times  Books,  1992 

Reviewed  by  Joe  Sites,  a retired  Army  colonel  who  spent 
30  years  in  the  Field  Artillery.  Since  his  retirement  he  has 
worked  as  a consultant  and  is  currently  employed  by  BRTRC 
of  Vienna,  VA.  If  there  are  readers  of  this  review  who  had 
contact  with  Gerald  Bull  or  who  have  information  on  his 
work,  and  would  like  to  share  this  information,  please  con- 
tact Joe  Sites  at  (703)938-2014. 

Gerald  Bull’s  career  in  the  defense  industry  can  best  be 
compared  to  a Greek  tragedy.  He  was  an  absolute  genius  in 
the  field  of  weapons’  design.  Products  of  his  genius  were 
the  High  Altitude  Research  Program  (HARP)  in  which  a gun 
he  designed  fired  a projectile  to  an  altitude  of  112  miles;  ar- 
tillery pieces  declared  to  be  the  best  in  the  world;  and  unique 
concepts  which  have  been  incorporated  into  the  Copper- 
head munition  and  Space  Defense  Initiative  research.  Despite 
his  ability  and  genius,  Bull  ran  into  road  blocks  throughout 
his  career.  Instead  of  ending  his  life  as  a world  famous  in- 
ventor, he  was  assassinated  by  unknown  forces  who  consi- 
dered him  a threat.  The  Western  world,  at  least  publicly,  ap- 
peared to  have  little  interest  in  clearing  up  the  mystery  of 
his  death. 

His  original  homeland,  Canada,  vacillated  in  its  recogni- 
tion of  the  need  for  his  contributions,  while  the  United  States, 
his  adopted  homeland,  placed  many  obstacles  in  the  path 
of  his  work.  Some  of  the  U.S.  obstacles  resulted  from  inter- 
service rivalries;  others  came  from  the  Not  Invented  Here 
Syndrome.  This  caused  the  support  of  the  United  States  to 
be  an  on-again,  off-again  affair.  This  support  was  insufficient 
to  keep  Bull  going. 

As  a last  resort.  Bull  became  involved  in  questionable  foreign 
sales  which  may  have  had  the  tacit  approval  of  the  United 
States.  The  author  strongly  indicates  that  as  a result  of  a change 
in  its  foreign  policy,  the  U.S.  government  took  a second  look 
at  Bull’s  questionable  business,  declared  it  illegal,  took  him 
to  court  and  sentenced  him  to  jail.  Bull  considered  this  a 
betrayal.  He  then  departed  from  the  company  of  legitimate 
enterprises  and  began  to  work  for  anyone  who  would  pay 
him.  This  included  the  government  of  Iraq. 

His  work  for  Iraq  in  developing  artillery,  long  range  guns, 
and  rockets  was  extremely  successful  and  has  been  well  pub- 
licized. If  Bull  had  not  been  killed  in  1989,  he  most  likely 
would  have  made  even  greater  contributions  to  Sadam’s  war 
machine. 

For  those  of  us  who  have  devoted  much  of  our  working 
lives  to  our  defense  establishment,  it  is  a real  tragedy  to  see 
how  little  our  military  profited  from  the  great  opportuni- 
ties which  could  have  been  ours  had  we  taken  advantage 
of  our  connections  with  Bull.  The  author,  on  the  other  hand, 
sees  that  Bull’s  life  should  make  people  aware  of  the  evils 


of  the  armaments  industry.  In  fact,  Adams  stresses  this  point 
to  the  extent  that  he  neglects  providing  details  on  Bull’s  life 
and  work.  It  could  be  that  the  author  did  not  have  more  materi- 
al which  was  pertinent  and  stretched  what  he  had. 

This  book  is  interesting  for  those  who  are  involved  in 
weapons  and  the  Army.  It  makes  references  to  the  Army 
Materiel  Command,  Missile  Command,  Ballistics  Research 
Laboratory,  and  Picatinny  Arsenal  as  well  as  several  other 
members  of  the  AMC  community.  As  with  many  hot-off-the- 
press  accounts  of  recent  events,  this  book  suffers  from  be- 
ing too  close  in  time  to  the  events  it  is  relating.  It  is  disap- 
pointedly lacking  in  technical  details  of  Bull’s  inventions  and 
the  chronology  of  events  is  often  difficult  to  follow. 

Bulls  Eye  is  recommended  not  as  a book,  but  rather  for 
the  story.  The  hook  could  be  very  constructive  if  it  had  some 
influence  on  insuring  that  the  potential  of  future  geniuses 
gets  a better  hearing  than  that  afforded  Gerald  Bull. 

The  Learning  Curve  Deskbook: 
A Reference  Guide 
to  Theory,  Calculations, 
and  Applications 

By  Charles  J.  Teplitz 

Quorum  Books,  Westport,  Connecticut,  1991 

Reviewed  by  MAJ  John  N.  Lawless  Jr.,  who  holds  an 
M.S.  degree  in  acquisition  and  contract  management  from 
the  U.S.  Naval  Postgraduate  School.  He  is  currently  par- 
ticipating in  the  Training  with  Industry  Program  at  the 
Sikorsky  Aircraft  Company,  Stratford,  CT. 

In  an  era  of  shrinking  defense  dollars,  program  stretch- 
outs, and  “best  v'alue’’  contracting,  it  is  especially  impor- 
tant that  acquisition  professionals  remain  proficient  in  their 
use  of  cost  prediction  and  cost  control  techniques.  One  of 
the  most  powerful  and  dynamic  of  these  techniques,  the  learn- 
ing curve  theory,  is  used  to  predict  the  increase  in  perfor- 
mance efficieno’  which  results  from  the  execution  of  repetiti\  e 
tasks.  The  Learning  Curve  Deskbook  is  a clear,  succinct  hand- 
book which  will  provide  both  the  technical  and  non-technical 
reader  with  a fundamental  background  of  basic  learning  curt  e 
theory,  as  well  as  an  intelligible,  ready  reference  of  frequently 
used  models,  tables,  and  formulas. 

Dr.  Teplitz  introduces  the  reader  to  the  learning  effect  by 
examining  the  work  of  TP.  Wright  during  the  192()s.  Wright, 
who  observed  the  effects  of  learning  on  the  construction 
of  small  aircraft,  noted  that  as  the  production  quantity  doubled, 
the  average  labor  cost  per  aircraft  decreased  by  a constant 
rate.  The  doubling  effect  as  described  by  Wright  later  became 
known  as  the  Cumulative  Average  Theory.  A variation  of  this 
theory,  the  Unit  Learning  Curve  Theory,  was  observed  by 
J.R  Crawford  during  the  1940s.  Crawford’s  model  noted  con- 
stant improvement  in  actual  unit  costs  rather  than  cumula- 
tive average  costs.  Many  subsequent  refinements  to  these  two 
basic  models  have  since  been  developed. 

The  author  notes  that  while  learning  curves  have  been 
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used  in  many  industries  for  dozens  of  years,  people  still  tend 
to  identify  them  with  the  airframe  industry  or  mass  manufac- 
turing. He  lists  sample  industries  using  learning  curves,  includ- 
ing such  seemingly  unlikely  applications  as  clerical  operations 
and  potato  chip  manufacturing.  With  the  ever-increasing  em- 
phasis on  controlling  costs  and  improving  productivity,  learn- 
ing curv  e usage  continues  to  spread  to  even  more  diverse  fields. 

Following  his  discussion  of  basic  learning  curve  theory 
and  a comparison  of  the  most  frequently  used  models,  Dr. 
Teplitz  provides  a list  of  equations,  techniques,  and  supplemen- 
tal theorems  for  determining  learning  rates  which  can  be 
assumed  in  various  situations,  depending  upon  the  type  of 
data  available.  For  example,  in  the  absence  of  actual  obser- 
vations, estimating  procedures  such  as  historical  analogy, 
industry  standards,  and  labor  vs.  machine  intensity  can  be 
used  to  develop  an  initial  approximation  of  the  rate  of  learning. 
As  actual  data  becomes  available,  the  estimate  can  be  refined 
and  the  model  updated. 

The  main  body  of  the  text,  which  will  likely  be  of  the  greatest 
use  to  the  typical  reader,  contains  more  than  50  equations 
for  estimating  resource  requirements  for  an  abundance  of 


situations.  These  equations  are  accompanied  by  illustrative 
examples  to  show  the  correct  application  of  the  learning  curve 
theory,  as  well  as  solutions  to  problems  which  may  arise. 

Subsequent  chapters  examine  the  application  of  more  com- 
plex learning  curve  models,  many  of  which  have  been  adapted 
for  use  in  unique  situations,  together  with  enhancements 
for  better  control  of  learning  curves.  The  final  chapter  ex- 
amines limitations  on  the  uses  of  learning  curves,  together 
with  some  precautions  in  applying  learning  curves  to  “real 
world”  situations.  The  handbook  also  features  over  120  pages 
of  appendixes  containing  formula  summaries,  detailed  learning 
curve  tables,  and  an  extensive  bibliography  of  articles  and 
publications  describing  the  evolution  and  use  of  learning 
curves  over  the  past  50  years. 

The  Learning  Curve  Deskbook  is  a balanced,  useful  text 
which  places  a complicated  theory  within  the  grasp  of  lay- 
men, yet  it  provides  extensive  resources  for  the  experienced 
practitioner.  As  the  use  of  learning  curves  continues  to  spread 
to  new  industries,  technicians  and  managers  alike  will  be 
well  served  to  acquaint  themselves  with  this  valuable  refer- 
ence guide. 
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